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EXECUTIVE SUMMARY

The Hoechst Celanese facility is located on Highway 70 approximately 6 miles west of Salisbury,

Rowan County, North Carolina. The facility is comprised of a 45-acre building, a glycol recovery unit,

a wastewater treatment facility, two landfills, and chromium reduction basins on a 500-acre parcel of

land. Operations began in 1966 and continue at the present time. Hoechst Celanese Corporation

manufactures polyester staple, fibers, and chips.

The RCRA Part A permit application was withdrawn in 1983 by Hoechst Celanese. The state of North

Carolina has granted their request, but ERA has not formally terminated their interim status.

According to the state, the facility is presently in the process of closing the glycol recovery landfill.

The majority of the population within the study area use private wells to obtain potable water. A

house count identified approximately 976 households within a 3-mile radius of the facility not served

by a municipal water system. Three miles west of the facility is the town of Cleveland and 4 miles east

is the town of Salisbury. Both have their own water systems, but the areas they serve are greater than

3 miles from the Hoechst Celanese plant. Second Creek flows north along the eastern boundary of

the facility property Storm drainage runoff, as well as treated wastewater, discharge to the river via

an NPDES permitted outfall. Second Creek and the Yadkin River are re'creationally fished. Also the

city of Salisbury has an intake located on the Yadkin River, approximately 11.5 miles downstream

from the facility. There are no critical habitats identified in the study area; however, several federally

endangered species have been identified. These include the eastern cougar and the bald eagle.

The Visual Site Inspection (VSI) conducted during the investigation identified eighteen Solid Waste

Management Units (SWMUs). Four of the SWMUs are recommended for further assessment.
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1.0 INTRODUCTION

The NUS Corporation Region 4 Field Investigation Team (FIT) conducted a Preliminary Assessment

(PA) and a Visual Site Inspection (VSI) at the Hoechst Celanese Corporation on November 29-30, 1989

The task was performed as part of the Environmental Priorities Initiative (EPI) program as stated in

Technical Directive Document (TDD) No. F4-8910-27.

1.1 OBJECTIVE

The major objective of the EPI program is to conduct an onsite and offsite inspection of the assigned

facility in order to characterize the Solid Waste Management Units (SWMUs) associated releases and

other Areas of Concern (AOC). The inspection is conducted in a two-phase operation: the Preliminary

Review, which includes the review and evaluation of specific file documents; and the Visual Site

Inspection (VSI), which identifies all SWMUs, known releases, and AOCs.

1.2 SCOPE OF WORK

The scope of this investigation included the following activities:

• A file search of state and EPA files in an attempt to obtain and review specific documents

(RCRA, CERCLA, AIR, and NPDES), which will help characterize the facility.

• Development of a detailed site base map to scale including site features, solid waste

management unit locations, and photo-documentation areas.

• Evaluation of target populations within a 3-mile radius from the site with regard to

groundwater and air, and within a 15-mile stream distance for surface water.

• A private well survey within a 3-mile radius of the facility.

• Inspection and photo-documentation of all Solid Waste Management Units (SWMUs) and

related releases and exposure pathways.

• Inspection and photo-documentation of all Areas of Concern (AOC).
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2.0 SITE DESCRIPTION

2.1 SITE LOCATION

The Hoechst Celanese facility is located on Highway 70 west approximately 6 miles west of the city of

Salisbury, Rowan County, North Carolina. The facility's latitude and longitude are 35°42'45"N and

80°36'45"W, respectively (Appendix A).

2.2 SITE FEATURES

The facility is located on approximately 500 acres of land. The site's major features include one large,

45-acre building, the glycol recovery unit (GRU), the old chromate reduction unit (CRU), which

consists of tanks and sludge basins, the northern or demolition landfill, the GRU landfill, a RCRA

regulated hazardous waste storage facility, and the wastewater treatment facility. The facility is

surrounded by a 6-foot fence topped with barbed wire, with four access gates, which are locked or

guarded. The southern end of the property is bounded by Withrow Creek, the east side by Second

Creek, and the north side by Southern Railroad and Highway 70. Immediately around the plant, the

area is flat and paved. The remaining land around the facility is gently sloping with some fields and

woods (Ref. 1, Figure 2-1). Refer to Figure 2-2 for the site layout.

2.3 OWNERSHIP HISTORY

The plant was built in 1966 and was owned by Celanese and Imperior Chemical Industries (ICI) and

was named Fibers Industries, Inc. In 1983, Celanese bought out ICI, but the name remained the same

until 1986, when the name changed to Celanese. Then in 1988, the company was purchased by

Hoechst, and the name changed to Hoechst Celanese, but Celanese maintained ownership of the

property (Ref. 1).

2.4 NATURE OF OPERATIONS

Hoechst Celanese Corporation manufactures polyester staple, fibers, and chips. The polyester is

formed by combing two chemicals: terephthalic acid (TA) and ethylene glycol (EG). When the

chemicals are combined, they form a molten liquid, which is made into yarn or chips. If requested.
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additives or finishes are added to the yarn. Water vapor and glycol are byproducts of the process

The glycol is recovered in the glycol recovery unit (GRU) and reused. The solids, or still bottoms, which
accumulate in the bottom of the GRU tank, are shipped off site to the Hoechst Celanese facil i ty in
Shelby, North Carolina (Ref. 1).

2.5 PERMIT AND REGULATORY HISTORY

In November of 1980, Hoechst Celanese Corporation submitted a RCRA Part A hazardous waste

permit application for interim status as a storage facility. The company included on the the Part A the

hazardous waste drum storage area, the chromate reduction unit (CRU), the sludge basins, and the

plant wastewater treatment system. Hoechst Celanese included the entire wastewater treatment

system, since they lacked analytical data at the time to determine if the waste streams from the CRU

were hazardous.

In November 1980, Hoechst Celanese began shipping their hazardous waste off site prior to the 90

day limit. In 1983, the company discontinued the use of chromium as a corrosion inhibater; and

therefore, removed the chromate reduction unit from service. In July 1985, Hoechst Celanese

withdrew their Part A application for interim status (Ref. 2). The state of North Carolina granted this

request, but EPA has not formally terminated their interim status (Ref. 3). On April 6, 1990, EPA and

Hoechst Celanese entered into a consent order in which Hoechst Celanese agreed to remediate the
three areas of groundwater contamination (Ref. 4).
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3.0 ENVIRONMENTAL SETTING

This section in addition to the topographic map (Appendix A), and Preliminary Assessment Form

(Appendix B), provides information to evaluate the potential for a release to groundwater and

surface water resources and other receptors.

3.1 WATER SUPPLY

The majority of the population within 4 miles of the Hoechst Celanese facility use private wells as

their source of water. However, approximately 3 miles west of the Hoechst Celanese facility is the city

of Cleveland, which has its own water system. The city obtains its water from three wells located

within the city limits and serves approximately 256 connections. The city of Salisbury is located

approximately 4 miles east of the facility, but only has one water line in the area, which serves the

plant. The city obtains its water from the Yadkin River, approximately 11.5 miles downstream of the

facility (Ref. 1, Appendix A).

A house count identified approximately 976 households within a 3-mile radius of the facility not

served by a municipal system. Between the 3- and 4-mile radii, approximately 550 households are not

served by a public supply. The population served by private wells within 3 miles of the facility is,

therefore, 3709 (976 households x 3.8 people/household) (Appendix A).

3.2 SURFACE WATER

Surface water runoff from the Hoechst Celanese facility flows east and enters Second Creek, which

traverses north/south, adjacent to the property. After approximately 7.5 miles, Second Creek enters

the Yadkin River. Both tributaries are used for recreational fishing. The city of Salisbury has an intake

on the Yadkin River, approximately 11.5 miles downstream from the Hoechst Celanese facility (Ref. 1,

Appendix A).
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3.3 CLIMATOLOGICAL. METEOROLOGICAL, AND HYDROGEOLOGICAL FACTORS

The Hoechst Celanese facility is located in the Piedmont Physiographic Province in central North

Carolina (Ref.5). The average annual precipitation is 46 inches, and the net annual precipitation is 6

inches (Ref. 6). In Rowan County, groundwater is obtained from an aquifer system consisting of two

units, which are the saprolite and the fractured crystalline rock (Ref. 7, p. 1). These aquifers are

hydrologically connected with the majority of water storage occurring in the saprolite (Ref. 7, pp. 21,

35).

Saprolite is rock that has been chemically weathered in place (Ref. 6, p. 18). The thickness of this unit

in the Salisbury area is approximately 25 feet (Ref. 6, p. 20). Groundwater in this unit occurs under

water-table conditions and is found at approximately 10 feet below land surface (bis) in the study

area (Ref. 7, pp. 19, 22). The saprolite contains large amounts of clay and sandy clay, and therefore

has a fairly low permeability (Ref. 7, p. 19). This unit is used for wells of small yield only (Ref. 6, p. 35).

The high-yield crystalline rock aquifer is the primary source of groundwater supply in Rowan County

(Ref. 7, p. 35 ). The water is obtained from a system of fractures, joints, faults, and other openings in

the bedrock. The bedrock consists of granite, diorite-gabbro, and metavolcanic units (Ref. 7, pp. 19,

21). Movement of groundwater generally mimics the topographic slope (Ref. 7, p. 24).

3.4 CRITICAL HABITATS/ENDANGERED SPECIES

There are no critical habitats identified in the area of the facility; however, several federally

endangered species have been identified for general distribution in the entire state and in the central

portion of North Carolina. These species are respectively, the eastern cougar (Felis concolor cougar)

and the bald eagle (Haliaeetus leucocephalus) (Ref. 8).
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4.0 VISUAL SITE INSPECTION (VSI)

The Visual Site Inspection of the Hoechst Celanese facility was performed on November 29-30, 1989

The VSI focused on the past and present waste streams at the facility, in order to identify all Solid

Waste Management Units (SWMUs) and to collect information beneficial in assessing their potential

to release hazardous waste or constituents to the environment.

4.1 SOLID WASTE MANAGEMENT UNITS (SWMUs) AND OTHER AREAS OF CONCERN (AOCs)

Eighteen SWMUs were identified at the Hoechst Celanese facility during the Visual Site Inspection.

Solid Waste Management Units identified include the northern and glycol recovery unit landfills, the

wastewater treatment facility, the glycol recovery unit, numerous drum storage areas, the RCRA

hazardous waste drum storage area, four dumpsters, beaming top coat applicator, waste oil

containers, and two chromium reduction impoundment basins (Ref. 1).

During the Visual Site Inspection, four representatives of the Hoechst Celanese facility accompanied

the NUS Field Investigation Team members. The VSI was conducted in a manner consistent with

waste handling at the facility. Five SWMUS were identified in locations outside the facility's normal

areas of operation, and no AOCs were identified anywhere on facility property.

All SWMUs, delineated in Table 4-1, are located on Figure 4-1 and further discussed in this section.

Photographs were taken of all SWMUs and are keyed to the photograph locations on Figure 4-1.

Photographs with documentation follow this section.

The weather conditions at the facility during the VSI were cloudy and cool with temperatures

between 40° and 50°F . Ground conditions during the VSI were dry.
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TABLE 4-1

SWMU IDENTIFICATION SUMMARY
HOECHST CELANESE CORPORATION

SALISBURY. NORTH CAROLINA

SWMU
Number

1

2

3

4

5

6

Name of Unit

Finishing Residue
Drums

Beaming Top Coat
Applicator

O-Creosol
Chloroform Drum

Storage Area

Perchlorethylene
Drum Storage Area

Trash Bins

Orthochlorophenol
Drum Storage Area

Years of
Operation

7

24

24

5

24

16

Waste Managed

Finishing oils

Tinting dye Code 229

O-Creosol
chloroform

Perchlorethylene

Miscellaneous
rubbish

Orthochlorophenol

Evidence of
Release

No

No

No

No

Trash on
ground around

bin

No

Recommendation

No Further Action

X

X

X

X

X

Further
Assessment

A,B

Sampling

A dike the unit to contain spills
B valve in drain should be kept closed
C spilled oil should be cleaned up
D drums exposed to weather, cover recommended
E remediate groundwater contamination
F Sampling be conducted so unit can be certified closed
G Tanks should be supported on a concrete deck



TABLE 4-1

SWMU IDENTIFICATION SUMMARY
HOECHST CELANESE CORPORATION

SALISBURY. NORTH CAROLINA

SWMU
Number

7

8

9

10

11

12

Name of Unit

Dako Drum Storage
Area

Waste Oil Containers

Waste Oil Drum
Storage Area

Northern Landfill

Glycol Recovery Unit
Landfill

Wastewater
Treatment Plant

Years of
Operation

6

5

11

24

8

24

Waste Managed

Waste dalco

Waste oil

Waste oil

Construction waste

Glycol sludge

Sewage, liquids from
plant drains, and

process water

Evidence of
Release

No

No

Spilled oil on
ground around
drums and pad

No

There is
documented
groundwater

contamination

No

Recommendation

No Further Action

X

X

X

X

Further
Assessment

A,C,D

E

Sampling

A dike the unit to contain spills
B valve in drain should be kept closed
C spilled oil should be cleaned up
D drums exposed to weather, cover recommended
E remediate groundwater contamination
F Sampling be conducted so unit can be certified closed
G Tanks should be supported on a concrete deck



TABLE 4-1

SWMU IDENTIFICATION SUMMARY
HOECHST CELANESE CORPORATION

SALISBURY, NORTH CAROLINA

SWMU
Number

13

14

15

16

Name of Unit

Chromium Reduction
Impoundment Basins

Glycol Recovery Unit

Roll on/Roll off
Dumpster

RCRA Hazardous
Waste Drum Storage

Area

Years of
Operation

11

22

24

10

Waste Managed

Chromium sludge

Waste sludge

Waste polymer

F-004 waste:
O-Creosol chloform

and
orthochlorophenol,
also paint thinners,
perchlorethylene.

dalco, waste oil, and
other non-hazardous

waste

Evidence of
Release

No

No

No

No

Recommendation

No Further Action

X

X

Further
Assessment

D

Sampling

F

A dike the unit to contain spills
B valve in drain should be kept closed
C spilled oil should be cleaned up
D drums exposed to weather, cover recommended
E remediate groundwater contamination
F Sampling be conducted so unit can be certified closed
G Tanks should be supported on a concrete deck



TABLE 4-1

SWMU IDENTIFICATION SUMMARY
HOECHST CELANESE CORPORATION

SALISBURY, NORTH CAROLINA

SWMU
Number

17

18

19

Name of Unit

Solvent Drum
Storage Area

Paint Waste Drum
Storage Area

Dowtherm Heater
Area

Years of
Operation

11

1

24

Waste Managed

Mineral spirits and
solvents

Waste latex and oil
based paints

Dowtherm: diphenyl
oxide and

biphenyloxide

Evidence of
Release

No

No

No

Recommendation

No Further Action

X

X

Further
Assessment

E,G

Sampling

A dike the unit to contain spills
B valve in drain should be kept closed
C spilled oil should be cleaned up
D drums exposed to weather, cover recommended
E remediate groundwater contamination
F Sampling be conducted so unit can be certified closed
G Tanks should be supported on a concrete deck



ROPERTY BOUNDARY

STAPLE
PROCESSING

WA6TEWATER
TREATMENT

PLANT

SECOND CREEK

LEGEND
2) SWMU LOCATIONS

• PHOTO LOCATIONSNOT TO SCALE

SOLID WASTE MANAGEMENT UNITS (SWMUS)
AND PHOTO LOCATION MAP
HOECHST CELANESE CORPORATION
SALISBURY, ROWAN COUNTY, NORTH CAROLINA [~JF IVILJS

FIGURE 4-1

CXDRFORATOVJ



4.2 VISUAL SITE INSPECTION (VSI) PARTICIPANTS

The following personnel were present during the VIS:

NUS State Celanese

Sheri Panabaker

NUS Corporation

Geologist

Daniel Bius

N.C. Department of

Environmental Health

and Natural Resources

Dow Perry

Hoechst Celanese Corporation

Superintendent of Environmental

Health & Safety Affairs

Robert Rose

NUS Corporation

Environmental Scientist

Kathy Lawson

N.C. Department of

Environmental Health

and Natural Resources

Steven Simpson

Hoechst Celanese Corporation

Process Safety Engineer

James Pullen

Hoechst Celanese Corp

Manager of Environmental Affairs

Robert Helton

Westinghouse Environmental

Hydrogeology Department Manager
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SWMU NUMBER:

SWMU NAME: Finishing Residue Drums

SWMU DESCRIPTION: Located in the drying area of staple processing, are approximately forty

55-gallon drums; one drum is located at the end of each processing line. On

the floor above, finishing oils (post dryer finishes) are sprayed onto the

polyester yarns at each station. The excess oil drips from the yarn into drains

beneath each station. The drains are connected by a feeder line to one of the

drums on the floor below. The drums are not used daily Approximately once

a year, the drums are replaced and are staged at the RCRA hazardous waste

drum storage area (SWMU #16) until they are shipped off site Approximately

two drums per month are shipped off site to Thermoxidation Corporation for

incineration.

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been

placed into service in 1983, when they started the finishing process.

DATE OF CLOSURE: This unit was active during the VSI.

WASTES MANAGED: Waste oils from the finishing process which are nonhazardous are stored in

these drums.

RELEASE CONTROLS: Release controls were limited to the amount of waste placed into the drums,

which are periodically inspected by the operator. There is no retainment

around the drums, but they are kept out of the way of traffic.

RELEASE HISTORY: There is no record or documentation of any environmental impact on or off

site from materials stored in this area (Ref. 1).

INTERIM

RECOMMENDATIONS: No Further Action

PHOTOGRAPH NO. 1
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SWMU NUMBER:

SWMU NAME: Beaming Top Coat Application

SWMU DESCRIPTION: This unit is located in the beaming area. The yarn is tinted, for identification

only, by using a wetted roller, but only when required by the customer. There

are approximately 40 drying trays, but the various applicator trays are not

used daily. There are 3-5 different tints, which are oil based and quick drying.

Tinting wastes from the rollers drip onto a stainless steel trough and are

collected into 5-gallon stainless steel or plastic buckets on the floor, next to

each application tray The tint is not reused. Approximately 75 drums of tint

per month is consumed. Dalco (solvent) is used to clean the equipment

periodically. The used solvent and the waste tint in the buckets beside the
applicators, are placed into the drums of waste Dalco. Waste Dalco drums are

stored in the RCRA drum storage unit (SWMU #16). The drums are then sent
to Theromoxidation Corporation for incineration. Rags used with the solvents

are sent to the facility's permitted sanitary landfill.

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been in
service since June 1966.

DATE OF CLOSURE: The Top Coat Applicators were active during the VSI.

WASTES MANAGED: At the time of the inspection, there was tinting dye on the roller, in the
trough, and in the buckets on a wheeled cart beside the applicator.

RELEASE CONTROLS: The buckets on the wheeled carts are kept away from traffic. The buckets are
uncovered, and if they should spill, would flow into the floor drains. All of the
floor drains are connected to the wastewater treatment plant. There was no
evidence of a release of the dyes in the tinting area.

RELEASE HISTORY: According to Hoechst Celanese personnel, there is no knowledge of past

releases (Ref. 1).

INTERIM

RECOMMENDATIONS: No Further Action

PHOTOGRAPH NO. 2
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SWMU NUMBER:

SWMU NAME: O-Creosol Chloroform Drum Storage Area

SWMU DESCRIPTION: This unit is located m the hot water storage tank room in the staple processing

building. There are two 55-gallon drums, one is an empty replacement drum.

The drum contains O-Creosol Chloroform (OCC) solvent, which is used in the

quality control analytical lab to determine if a batch of polyester meets

viscosity standards. The drums are located on the floor beneath the lab, and

the waste drum is connected to the lab by a feeder line. After a drum is filled,

it is dated and staged in the fenced RCRA hazardous waste storage area

(SWMU #16) for less than 90 days. Approximately 2 drums/month are shipped

off site to Thermoxidation Corporation to be incinerated.

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been in

service since 1966.

DATE OF CLOSURE: The O-Creosol Chlorform drum storage area was active during the VSI.

WASTES MANAGED: Drums of waste O-Creosol Chloroform are stored in this unit.

RELEASE CONTROLS: There is no diking or other types of release controls, besides periodic visual

inspections by an operator. If a spill should occur, waste would flow to the

floor drain, which is connected to the wastewater treatment plant. There was

no evidence of a release during the VSI.

RELEASE HISTORY: According to Hoechst Celanese personnel, there is no knowledge of past

releases (Ref. 1).

INTERIM

RECOMMENDATIONS: No Further Action

PHOTOGRAPH NO. 3
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SWMU NUMBER:

SWMU NAME: Perchlorethylene Drum Storage Area

SWMU DESCRIPTION: There are two 55-gallon drums located in the Filament Lab; one contains raw

material and the other waste material. The drums are enclosed inside a plastic

screened area adjacent to a wall. The perchlorethylene is used to strip the

finishing oils from the yarn to check application. The drums of waste

perchlorethylene are staged in the RCRA hazardous waste storage area until

the original shippers of the material. Ashland Chemical, retrieve the waste for

recycling. Approximately 11 drums per month are generated

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been

placed into service in 1985

DATE OF CLOSURE: The perchlorethylene drum storage area was active during the VSI.

WASTES MANAGED: Two drums of perchlorethylene are stored in this unit: one drum of raw

material and one drum of waste material.

RELEASE CONTROLS: The area where the drums are stored is surrounded on three sides but is open
on the side facing the lab. Any spills that might occur would flow to the floor

drains, which lead to the wastewater treatment plant. No releases were

evident during the VSI.

RELEASE HISTORY: According to Hoechst Celanese personnel there is no knowledge of past

releases (Ref. 1).

INTERIM

RECOMMENDATIONS: No Further Action

PHOTOGRAPH NO. 4
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SWMU NUMBER: 5

SWMU NAME: Trash Bins

SWMU DESCRIPTION: Located outside, in back of the plant are three bins, each approximately 8

cubic yards in capacity. The trade waste is taken to Hoechst Celeanese's

permitted sanitary landfill, located about 7 miles from the plant, by T.C.

Hendrix Company. Approximately 1000 bins of trash are taken to the landfill

each month.

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been in

service since 1966.

DATE OF CLOSURE: This unit was active during the VSI

WASTES MANAGED: Most of the waste in these bins are trade waste: paper, trash, rubbish, and

yarn. No liquids are discarded into these units.

RELEASE CONTROLS: There were no release controls, but any spillage around the bins is picked up

and returned to the bins.

RELEASE HISTORY: There was trash on the ground around the unit at the time of the inspection

(Ref. 1).

INTERIM

RECOMMENDATIONS: No Further Action

PHOTOGRAPH NO. 5

-19-



SWMU NUMBER:

SWMU NAME: Orthochlorophenol Drum Storage Area

SWMU DESCRIPTION: Located outside in the back of the plant, are four 55-gallon drums of waste

Orthochlorophenol (OCP), which is used in the quality control analytical lab to

determine if the viscosity on a particular batch of polyester meets standards.

The OCP wastes from the lab sinks are connected to these drums by feeder
lines. The drums rest on a large 1 0 x 5 foot drain, which is connected to the
wastewater treatment plant. These drums are also under a cover. The drums

of waste OCP are staged in the RCRA hazardous waste storage area (SWMU

#16). Approximately 1 drum/month is shipped off site to Thermoxidation

Corporation to be incinerated

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been
placed into service in 1974.

DATE OF CLOSURE: The Orthochlorophenol drum storage area was active during the VSI.

WASTES MANAGED: Drums of waste Orthochlorophenol are stored in this unit.

RELEASE CONTROLS: There is no diking or barrier around the area to contain a spill if a drum fell
over. The drums are checked daily for waste levels. There is a drain beneath

the drums, which is connected to the wastewater treatment plant.

RELEASE HISTORY: According to Hoechst Celanese personnel there is no knowledge of past

releases (Ref. 1).

INTERIM

RECOMMENDATIONS: Although the drums rest on a metal grate that has an underlying sump, which

is connected to the treatment plant, the installation of a dike system around

the grate is recommended. Such a barrier would help prevent the drums from

being knocked down and releasing their contents on the ground. Also the
value in the sump should be kept closed to prevent a discharge of spilled

material to the treatment plant.

PHOTOGRAPH NO. 6
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SWMU NUMBER:

SWMU NAME: Dalco Drum Storage Area

SWMU DESCRIPTION: Located in the beaming area, are four 55-gallon drums on a pallet, which

contain waste Dalco, a nonhazardous cleaner used to clean the machines. The

drums are out of the way of traffic. The drums are staged in the RCRA

hazardous waste storage area prior to the material being shipped off site to

Thermoxidation Corporation for incineration. A tanker truck empties the

drums by transfer pump, and the drums are then reused by Hoechst Celanese.

Approximately two drums of waste Dalco are generated each month

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been

placed into service in 1984.

DATE OF CLOSURE: The Dalco drum storage area was active during the VSI.

WASTES MANAGED: Drums of waste Dalco cleaner are stored in this unit.

RELEASE CONTROLS: There were no release controls, but if a spill occurred, it would flow to the
floor drains, which are connected to the waste treatment plant.

RELEASE HISTORY: According to Hoechst Celanese personnel there is no knowledge of past

releases (Ref. 1).

INTERIM

RECOMMENDATIONS: No Further Action

PHOTOGRAPH NO. 7

-21-



SWMU NUMBER:

SWMU NAME: Waste Oil Containers

SWMU DESCRIPTION: Located in the staple processing area and in the filament area is a stainless

steel container of nonhazardous waste oil. The 200-gallon capacity bins,

when full, are staged outside behind the plant in a 2000-gallon tank, until

picked up for reclamation. The tanker truck arrives every 1-3 months to

transfer the tank contents. At least 250 gallons of waste oil is generated each

month Previously, the oil was mixed in with Number 6 fuel oil and burned in

the steam boilers.

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been

placed into service in 1985.

DATE OF CLOSURE: The waste oil containers were active during the VSI.

WASTES MANAGED: Oil from the maintenance sheds, gearboxes, and forklift lubricants is placed

into these D.O.T. approved containers labeled Waste Oil.

RELEASE CONTROLS: There were no release controls except for visual inspections by operators

placing the oil into the containers, as well as keeping the containers out of the

way of traffic.

RELEASE HISTORY: According to Hoechst Celanese personnel there is no knowledge of past
releases (Ref. 1).

INTERIM

RECOMMENDATIONS: No Further Action

PHOTOGRAPH NO. 8
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SWMU NUMBER:

SWMU NAME: Waste Oil Drum Storage Area

SWMU DESCRIPTION: Located adjacent to the mechanical shop, are two 55-gallon drums on pallets,

which contain waste oil. The pallets rest on an 4 x 10 foot concrete pad, but
there is no cover over the drums. There is gravel around the pad.

Approximately 1 5 gallons of waste oil is generated per month, which is staged

outside in the 2000-gallon waste-oil tank until picked up for reclamation. The

shop is operated by Fluor Daniels Construction Company, a subcontractor to

Hoechst Celanese. The oil comes from the engines of forklifts and refurbished

equipment.

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been
placed into service in 1979.

DATE OF CLOSURE: The waste oil drum storage area was active during the VSI.

WASTES MANAGED: Oil from forklift engines and refurbished equipment are placed into these

drums.

RELEASE CONTROLS: There were no release controls to prevent spills from occuring or migrating.

RELEASE HISTORY: At the time of the VSI, there was oil spilled on the ground. Depth of
saturation is unknown, however, the ground was heavily stained with oil all
around the drums (Ref. 1).

INTERIM

RECOMMENDATIONS: The spilled oil around the drums should be cleaned up, and it is recommended
on a high priority basis that the drums be placed under a cover. A dike should
be constructed to retain oily waste spills and better housekeeping practices

should be implemented.

PHOTOGRAPH NO. 9
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SWMU NUMBER: 10

SWMU NAME: Northern Landfill

SWMU DESCRIPTION: The approximate 1-acre landfill site, also called the Demolition Landfill, is

located in the northeastern portion of the facility property. The landfill has

been used for the disposal of construction debris. Hoechst Celanese personnel

use the area fill method with 30-day cover. The working face is approximately

30 yards across. The company has a permit (No. 80-A) to operate the landfill,

which does not have an expiration date. The entire area is primarily covered

by barren earth.

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been

placed into service in 1966.

DATE OF CLOSURE: The landfill was active during the VSI.

WASTES MANAGED: The wastes disposed of in this unit consist primarily of construction waste and

miscellaneous debris such as wood, stumps, bags, buckets, and other non-

putrusible wastes. No hazardous waste or liquids have been known to be

disposed of in the landfill.

RELEASE CONTROLS: There are no release controls since the landfill is unlined.

RELEASE HISTORY: According to Hoechst Celanese personnel, there is no knowledge of past
releases. A monitoring well installed in 1981, and sampled quarterly, was

constructed to determine any possible groundwater contamination resulting

from the landfill. To date, there has been no contamination documented

(Ref. 1).

INTERIM

RECOMMENDATIONS: No Further Action

PHOTOGRAPH NO. 10

-24-



SWMU NUMBER: 11

SWMU NAME: Glycol Recovery Unit Landfill

SWMU DESCRIPTION: The glycol recovery unit (GRU) landfill is located on the east side of the plant

and consists of three cells. Two of the cells are approximately 3 x 25 feet, and

the third cell is approximately 75 x 125 feet. All of the cells are approximately

20 feet deep. From 1966 to 1974 Hoechst Celanese personnel disposed of

glycol still bottoms, from the glycol recovery unit, into the GRU landfill. From

1974 to 1986, the still bottoms were placed into the fac i l i t y 's permitted

sanitary landfill located off site. Approximately 12,000 to 15,000 cubic yards

of waste has been disposed of into the glycol recovery unit landfill.

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been

placed into service in 1966.

DATE OF CLOSURE: The GRU Landfill was taken out of service in 1974, but it has not been certified

closed.

METHOD OF

CLOSURE: According to Hoechst Celanese personnel, the last of the still bottoms were

placed into the GRU Landfill in 1974. The landfill was closed in late 1980 or
early 1981, by placing a geotextile covering over the area followed by 4 feet

of soil. Monitoring wells were installed, and groundwater contamination was
found in some of the wells. Both the vertical and horizontal extents of the
contamination has been determined. Nine extractable wells were installed in
order to remove the glycol in areas where there is groundwater

contamination.

WASTES MANAGED: Glycol still bottoms consisting primarily of ethylene glycol, along with
terephthalic acid and antimony, were disposed of in the landfill.

RELEASE CONTROLS: There were no release controls for this unit. The landfill is unlined, and there is

documented groundwater contamination.

RELEASE HISTORY: There is groundwater contamination of glycol from the still bottoms (Ref. 1).
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INTERIM

RECOMMENDATIONS: Since there are extraction wells in place to temporarily alleviate the problem,

a permanent solution should be implemented to remediate the glycol

contaminated groundwater.

PHOTOGRAPH NO, 1 1

-26-



SWMU NUMBER: 12

SWMU NAME: Waste Water Treatment Plant

SWMU DESCRIPTION: The wastewater treatment plant is located southeast of the facility and is used

to treat sewage and waste from drains within the plant. The faci l i ty is

approximately 60 acres in size. Waste from the plant enters the equalization

basins and then goes to the aeration basins followed by the two clanfiers. The

supernate is discharged to the polishing ponds, and then is discharged into

Second Creek. The solid waste goes to the digester tank, followed by land

application Approximately one million gallons/day of waste is discharged,

which contains approximately 100-150 pounds of solids. After the waste is

treated, the remaining liquid is discharged to Second Creek according to the

NPDES permit (No. NCD0004944), and the sludge is then disposed of by land

application. None of the basins are lined. The pipes which deliver the waste

to the treatment plant are comprised of cast steel, though some of the pipes
in the treatment plant are made of terracotta. The wastewater treatment

plant was managed by the city from about 1966-1976.

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been
placed into service in 1966.

DATE OF CLOSURE: The wastewater treatment plant was active during the VSI.

WASTES MANAGED: The types of waste directed to the treatment plant are sewage, liquids from
the drains in the plant, and process water.

RELEASE CONTROLS: There are no release controls except for a splitter between the two clarifiers.

The system is controlled by gravity flow and is monitored 24 hours a day.

RELEASE HISTORY: According to Hoechst Celanese personnel there is no history of past hydraulic

or organic overload or impact from a release of chemicals or hazardous

substances from inside the plant (Ref. 1).
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INTERIM

RECOMMENDATIONS: No Further Action

PHOTOGRAPH NO. 12

-28-



SWMU NUMBER: 13

SWMU NAME: Chromium Reduction Impoundment Basins

SWMU DESCRIPTION: Located southeast of the plant are three basins constructed of concrete, with

75,000 gallon capacities each. Only two of the basins were previously used to

hold sludge from the chromium reduction unit (CRU). The sludge from the

CRU was gravity fed to the basins through a pipe. The supernatant was drawn

off and sent to the wastewater treatment plant. The remaining sludge was
sent to a filter press and dewatered down to 30 percent solids by weight. The
sludge had been periodically sent to a landfill in Pinewood, South Carolina

Chromium was used as a corrosion inhibitor in the water cooling system, and

was replaced by a phosphate based inhibitor. In 1984, after the basins were
taken out of service, the sludge remaining in the basins was cleaned out and

sent to Thermoxidation Corporation for incineration. Approximately 150 tons

of sludge were shipped. The two chromium reduction basins have never been
used for any other purposes

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been
placed into service in 1972.

DATE OF CLOSURE: According to Hoechst Celanese personnel, the sludge was last sent to the

basins in 1983.

WASTES MANAGED: Chromium sludge from the chromium reduction unit was placed into this unit.

RELEASE CONTROLS: There was an overflow pipe which directed supernatant to the wastewater

treatment plant.

RELEASE HISTORY: Various chlorinated and volatile organic compounds have been detected in
groundwater samples collected from monitoring wells located downgradient

ofthebasins(Ref. 9).

INTERIM

RECOMMENDATIONS: The contaminated groundwater should be remediated.

PHOTOGRAPH NO. 13
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SWMU NUMBER: 14

SWMU NAME: Glycol Recovery Unit

SWMU DESCRIPTION: Located east of the plant is the glycol recovery unit (GRU). Glycol waste from

processing goes to a 100,000-gallon capacity storage tank, and then is sent to

a distillation column to remove the water. The remaining glycol and solids

then go to the Swenson Evaporator tank where the glycol is drawn off to be

reused. The sludge (still bottoms) which collects at the bottom of the Swenson

Evaporator (30 percent solids) is sent to the 30-foot Luwa Evaporator tank,

which has an agitator and a vacuum The glycol is removed from the top to be

reused, and the sludge (60-80 percent solids), which builds up in the bottom of

the tank, is periodically pumped into a tanker truck and taken to their plant in
Shelby, North Carolina to be made into plastic and sold. Prior to 1986, when

the company began shipping the sludge off site, the still bottoms were buried
in their permitted sanitary landfill off site. Prior to 1974, the sludge was

buried in the GRU Landfill. Approximately 20,000 gallons/month of sludge is
shipped off site by a tanker truck.

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been
placed into service in 1968.

DATE OF CLOSURE: The GRU was active during the VSI.

WASTES MANAGED: This unit recovers glycol, but periodically sludge builds up in the bottom of the
tank and is removed. The still bottoms consist of polymers, alligamers, and

glycol.

RELEASE CONTROLS: There are trenches around the glycol recovery unit, which would direct any
spills, should they occur, to the wastewater treatment plant. Also, the
agitator in the evaporator tank stops if there is too much material in the tank.

RELEASE HISTORY: According to Hoechst Celanese personnel there is no knowledge of past

releases (Ref. 1).
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INTERIM

RECOMMENDATIONS: No Further Action

PHOTOGRAPH NO. 14
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SWMU NUMBER: 15

SWMUNAME: Roll on/Roll off Dumpster

SWMU DESCRIPTION: Located southeast of the plant, is a roll on/roll off dumpster made of stainless

steel, with a capacity of 20 cubic yards. The unit contains polymers from the

continuous polymerization process. There are waste shoots from each

building, which have an aluminum bin underneath to catch the waste

polymers. The bins are emptied periodically into the roll on/roll off dumpster.

Approximately 100,000 pounds/month is generated. The polymer is sold to

the Robert Morgan Company, but any that is not sold, is placed into their off

site landfill. The polymer is inert.

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been

placed into service in 1966.

DATE OF CLOSURE: The roll on/roll off dumpster was active during the VSI.

WASTES MANAGED: The dumpster contained waste (0.6 intrinsic viscosity) polymer at the time of

the VSI.

RELEASE CONTROLS: There are no release controls at this unit. The dumpster has an open top and
is exposed to rain and open dumping.

RELEASE HISTORY: According to Hoechst Celanese personnel there is no knowledge of past

releases (Ref. 1).

INTERIM

RECOMMENDATIONS: No Further Action

PHOTOGRAPH NO. 15
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SWMU NUMBER: 16

SWMU NAME: RCRA Hazardous Waste Drum Storage Area

SWMU DESCRIPTION: The drum storage area is located east of the facility and is an approximately

48 x 36 foot concrete area. The area is enclosed by a 6-foot fence. Fifty five-

gallon drums of hazardous and nonhazardous material are stored in this unit.

Almost all of the drums were on pallets The material is shipped off site to

Thermoxidation for incineration within 90 days. Prior to 1980, the drums

were sent to Caldwell Systems Incorporation (CSI) for incineration. From 1966

to 1980, hazardous waste was stored for longer than 90 days.

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been

placed into service in 1980.

DATE OF CLOSURE: The hazardous waste drum storage area was active during the VSI.

WASTES MANAGED: The drum storage area contains drums of hazardous and non-hazardous

waste. At the time of the VSI, there was 2 drums of F004 hazardous waste

solvents, and 110 drums of non-hazardous material. The hazardous waste

that is stored in this unit is O-creosol chloroform and orthochlorophenol,

however, occasionally paint thinner, perchlorethylene, dako waste, and

waste oil is kept in this unit.

RELEASE CONTROLS: The unit is enclosed by a 6-foot chain link fence and surrounded by a 6 x 6 inch

concrete retainment wall just inside the fence for spill retention. The 6-inch
wall, however, does not go across the gate area; instead there is a 2 x 2 inch

curb for forklift accessibility. Also, inside the fence along the gate entrance, is

a drain with a sump, which leads to the wastewater treatment plant. Outside

and along one side of the fence is a sump. Several drums are kept on pallets;
however, they are not covered and are exposed to various weather
conditions. No opened top or rusted, leaking drums were noted during the
VSI.

RELEASE HISTORY: According to Hoechst Celanese personnel there is no knowledge of past
releases (Ref. 1).
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INTERIM

RECOMMENDATIONS: No Further Action

PHOTOGRAPH NO. 16
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SWMU NUMBER: 17

SWMU NAME: Solvent Drum Storage Area

SWMU DESCRIPTION: Located adjacent to Fluor Daniels paint shop northeast of the plant, are two

55-gallon drums of raw mineral spirits. The drums have been placed

horizontally onto wooden stands The stands are surrounded by a 1-foot high,

1 0 x 1 0 foot concrete retention wall, without a drain. The spigots emanating

from the drums, at the time of the VSI, however, were not inside the retention

wall.

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been

placed into service in 1979

DATE OF CLOSURE: The solvent drum storage area was active during the VSI.

WASTES MANAGED: At the time of the inspection one drum contained mineral spirits and one

drum contained solvent. These drums contain raw material versus waste

product. Approximately two drums per month are consumed in the paint

shop and are shipped off site to Thermoxidation for incineration.

RELEASE CONTROLS: The drums are surrounded by a 1-foot retention wall; however, the spigots

were not inside the retained area (Ref. 1). According to Hoechst Celanese

personnel, the spigots have been placed inside the dike since the time of the
VSI (Ref. 10). There is also a cover over the drums to protect them from the
weather (Ref. 1).

RELEASE HISTORY: At the time of the VSI, there was an area of discoloration on the ground,

immediately beneath the spigots, the steam was about 3x3 feet in size, but

the depth of saturation is unknown (Ref. 1).

INTERIM

RECOMMENDATIONS: It is recommended that an inspection of the subcontractors work areas be

conducted on a regular basis to ensure the prevention of releases and also

that better housekeeping practices be implemented.

PHOTOGRAPH NO. 17
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SWMU NUMBER: 18

SWMU NAME: Paint Waste Drum Storage Area

SWMU DESCRIPTION: Located adjacent to the Fluor Daniels paint shop, northeast of the plant, are

15, 55-gallon drums of paint waste. Most of the drums are on pallets, though

a few are not. Usually the drums are staged in the RCRA hazardous waste

drum storage area until they are shipped off site to Thermoxidation for

incineration. Approximately 2 drums/month of paint waste are generated.

DATE OF START-UP: According to Hoechst Celanese personnel, the drums were first stored at this

location in the beginning of 1989.

DATE OF CLOSURE: The drum storage area was active during the VSI.

WASTES MANAGED: At the time of the VSI, drums of waste latex and oil based paints were stored

at this location.

RELEASE CONTROLS: The drums were placed on pallets, but there is not a dike around the area, and

if a spill should occur, it would go directly onto the ground (Ref. 1). According
to Hoechst Celanese personnel, however, the drums have since been shipped

off site since the VSI was conducted (Ref. 10).

RELEASE HISTORY: According to Hoechst Celanese personnel there is no knowledge of past
releases (Ref. 1).

INTERIM

RECOMMENDATIONS: No further action, since the drums are no longer on site.

PHOTOGRAPH NO. 18
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SWMU NUMBER: 19

SWMU NAME: Dowtherm Heater Area

SWMU DESCRIPTION: Located outside, behind H and K buildings, is the Dowtherm Heater Area.

Dowtherm is a heat transfer medium used to heat the vessels in both the

staple and filament areas of the plant. The primary Dowtherm is heated by

natural gas and then passes onto operations. There are approximately five

tanks which rest on a graveled area. Each tank holds Dowtherm for various

purposes. There is a pipe loop throughout operations, beginning and ending

in the Dowtherm Heater Area.

DATE OF START-UP: According to Hoechst Celanese personnel, this unit is believed to have been
placed into service in 1966

DATE OF CLOSURE: According to Hoechst Celanese personnel, this unit is presenty active.

WASTES MANAGED: Dowtherm, which is comprised of 13% diphenyloxide and 23% biphenyloxide,

becomes contaminated with water periodically. It is then shipped offsite to

Dow Chemical to have the water removed, and then the purified Dowtherm is
returned to the plant.

RELEASE CONTROLS: There is a dike around each of the tanks that is capable of holding the

contents of each tank. The tanks, however, rest on gravel. The pipe system

does not have any release controls. Spills occuring inside the plant from the
pipe system, however, would go to the waste water treatment plant.

RELEASE HISTORY: According to Hoechst Celanese personnel, spills have occured due to the
periodic failure of pump seals or because the relief value opens and releases a
vapor of stearn and Dowtherm which falls to the ground. Also, one time a
pipe broke releasing Dowtherm (Ref. 4).

INTERIM

RECOMMENDATIONS: The Dowtherm Heater tanks should be supported on a concrete deck, and the
groundwater contamination should be remediated.

PHOTOGRAPH NO. 19
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H. HA2AMXXM CONOmONB ANO MOMNTS «MMM
01 n J DAMAGE TO n.0*» °* n oaaemeo (0*ff _ j Q n
04 NA/WATTVE OESCWTON

01 r K OAMAQE TO f AUNA 02 r: OMMVHJ in*™ , . } n •(
04 NAMUTIVE oescnmoN «««•««,««•«»«

01 C L CONTAMMAT1ON OP FOOD CHAW 02 C OBSERVED (DATE: ) C K
04 NAMIATIVE OESCmPDON

01 |tfMUNST ABLE CONTAINMENT OF WASTES 03 ̂ OMMVM (DAT* / f ' f&~ , HPt

03 »o«A»Tio»i ecTfwruiiv A^nrcrcci- 7/fe A<»/4£j 04 M*m»T"vf ogacumoM
c///i -7 .̂ <(e_f

TAere. ij ^o»^-c/CJevfcr co^H^^^Ao-flo^ fani jj-^(°( f rg>y» J"V--'// \o0+4*

01 - M QAMAaCTOOFPamPMOPEMTY asnOM^MfplOATf: ..__ ._. ( n»<
04 NAMUTIVE OESOWnON

01 DO CONTAMMATIOMOFSEWEH8.STOHUIMAMS. MMnm Q» n OMMWH) (OATB .. _,,., , . ) CK
04 NAWUTIVE OESCNPTION

01 n P ILLJQAtyUNAUTMOHginOUMMNQ O9 H OMMMRHOAn , n 1C
04 NAMIATIVE OESCMTTION

os ofscMmoM or ANT OTMEH KMOWH HJTEMTVM. an AUMB> HAZMM

v -•:•

ft TOTAL POPULATION MMMMMUIY AMBmft
IV. COMMDfT* T-

v. soMcn or •»omuTioN Ka»i..a>'«*'i»i».«>^».«»l» î .•<»<»»•

t MNTnCATION
01 ST ATI 102 Sni MUMHM
/lA^b^/to^Jd^

3TB*TlAt QMifOEO

JTENTIAi. O AU£GEO

}TENTML Q ALLfOEO

)T1NTUL a ALLEGED

/>>-T.

XTENTUL Q ALLEQEO

rrEMTMi a ALLEOEO

nCNTML D ALLEQEO



PAP/T 3

POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

L nCNTimCATION
o« STATJ

N. HAZARDOUS CONDITIONS AND MCMNTS
01 X A OROUNOWATERCONTAMNATION
03 POPULATION POTENTIALLY AFFECTED

02ST OBSERVED (DATE .
04 NARRATIVE DESCRPTON

C POTENTIAL Q ALLEOEO

01 C B SURFACE WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTEO „__.,_ .

02HOM*R\*n/OATr
04 NARRATIVE DESCRIPTION

1 ,- POTENTIAL I ALLEGED

0 1 ' C CONTAMINATION OF AM
03 POPULATION POTENTIALLY AFFECTED

02
OJ

" OBSERVtplOATE

NARRATIVE OESCRPTION
} ~ POTENTIAL Z ALLEGED

01 2 0 FIRC/EXPLO9VE CONOmONS
03POPULAT)OKPOTI:NT1A1I.V A^rfCTfD

03 - OBSCRVCD IDATB
04 NARRATIVE DESCRPTCN

... -,. I r: POTENTIAL c ALLEGED

01 C E DIRECT CONTACT
03 POPULATION POTENTIALLY AFFECTED

09 r OMMW*a (DATB . ,. ,
04 NARRATIVE OESCRrnON

> r POTENTIAL - ALLEGED

01 |K F CONTAMMATION OF SO*. -3, <̂ >-
n-» AJ>«A»OT»WTIAII VA*»K;TM>- , p

a9«OMmwM>fOATK /ffJ

04 NARRATIVE DE8CRPTOM
I QPOTENTIAl. a ALLEOEO

0 1 XQ DRMKMQ WATER CONTAMMATIOM
03 POPULATION POTENTUUJ.V AFFECTED:

02 i_ (OATI • POTEKTUL Q ALLEGED

- 3 /w,/
04 NARRATIVE OCSCIVTION

>S H

01 a M WORKER
03 WORKERS POTENTMU.r

03 C (OATI: aPOTtNTlAL
04 NARRATIVE OtaCRjmOM

011:1
03 POPULATION POTENTIALLY AFFCCTO*

02 a lOATI.
04 NAMunvf ocscnmoN

IPA TONM torn-1 j ir-«i i
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RECONNAISSANCE CHECKLIST FOR HRS2 CONCERNS

Instructions: Obtain ̂ as much "up front" information as possible prior to conducting fieldwork.
Complete the form in as much detail as you can, providing attachments as necessary. Cite the source
for all information obtained.

Site Name:
City. County, State:
EPAIDNo.:
Person responsible for form:
Date:

Air Pathway

Describe any potential air emission sources onsite:

Identify any sensitive environments within 4 miles:

Identify the maximally exposed individual (nearest residence or regularly occupied building -
workers do count):

Groundwater Pathway

Identify any areas of karst terrain:

Identify additional population due to consideration of wells completed in overlying aquifers to the
AOC:

Do significant targets exist between 3 and 4 miles from the site? Tivenu »r«- 5"-^o ht>ujeJ~e?lc/j
DX /^\ rtsMC. '.fa I u? ^

Is the AOC a sole source aquifer according to Safe Drinking Water Act? (i.e. is the site located in
Dade, Broward, Volusia, Putnam, or Flagler County, Florida):

Surface Water Pathway

Are there intakes located on the extended 15-mile migration pathway? T~A£ ^i-t^ of
~ '

Are there recreational areas, sensitive environments, or human food chain targets (fisheries) along
the extended pathway? ~rk ert- '<J r€«..v-̂ i.,;,̂ -.i f.j-^.^r /'« ^e^^<J tr-u-jc- ..^ 4k*.

Onsite Exposure Pathway

Is there waste or contaminated soil onsite at 2 feet below land surface or higher? /fej <^/xc <? I £+'< n
U«i/e_ \oe&^\ biA<-, ed c^ -)-L<_ ?rDg>^—iy

Is the site accessible to non-employees (workers do not count)? VD , 4U_ -fc^
fe^ce.

Are there residences, schools, or day care centers onsite or in close proximity?

Are there barriers to travel (e.g., a river) within one mile? -£eav>^ cree^ \)orAt-t-± -**- *-*-<>•> \>iy

-1-



<c.GION: 04
STATE : NC

U.S. ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE

C E R C L A
M.2 - SITE MAINTENANCE FORM

PAGE: 426
RUN DATE: 85/10/2S
RUN TIME: 08:51:42

* ACTION: _

EPA 10: NCD041043811

SITE NAME: FIBER INDUSTRIES INC
--•«• V j HWY 70 w

_j.T< . •' SALISBURY

CHTY NAME.: KGWAN

LATITUDE: 35/40/00.0

SMSA: 7140

SOURCE.

CONR OTST- on
ZIP: 28144

CN'fY LuuL- . ̂ y

LONGITUDE: 080/28/48.0

HYDRO UNIT: 03040102

INVENTORY IND: Y REMEDIAL IND: Y REMOVAL INO: N FED FAC IND: N

NPL IND: N NPL LISTING DATE: NPL DELISTINQ DATE:

APPROACH: SITE CLASS:

SITE/SPILL IDS:

RPM NAME: DENISE BLAND RPM PHONE: 404-861-2234

DIOXIN TIER: REG FLD1: REG FLD2: 6

RESP TERM: PENDING ( ) NO FURTHER ACTION ( )
r DISP: NO VIABLE RESP PARTY < ) VOLUNTARY RESPONSE ( )

ENFORCED RESPONSE C ) COST RECOVERY ( }

SIT* 0 — ̂

PENDING (_) NO FURTHER ACTION (_)



REGION: 04
STATE : NC

U.S. ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE

C E R C L A

M.2 - ALIAS/ALIAS LOCATION MAINTENANCE FORM

PAGE: 427
RUN DATE: 85/10/25
RUN TIME: 08:51:42

* ACTION: _

SITE: FIBER INDUSTRIES INC

EPA ID: NCDC41043811 ALIAS SEQ NO. 01

v TA<3 NAMF: FTREP INDUSTRIES, TNG. SOURCE: R

ALIAS LO

CONTIGUOUS PORTION OF SITE?

STREET:

CITY:

CNTY NAME:

/ /LATITUDE:

SMSA:

ALIAS DESCRIPTION:

LONGITUDE:

HYDRO UNIT:

CONG DIST:

ST: ZIP:

CNTY CODE:



REGION: 04
STATE : NC

U.S. ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE

C E R C L A

M.2 - PROGRAM MAINTENANCE FORM

PAGE: 428
RUN DATE: 85/10/25
RUN TIME: 08:51:42

ACTION: _

SITE: FIBER INDUSTRIES INC

EPA ID: NCD041043311 PROGRAM CODE: HOI

-TH3RAM OUALTFTFP: ALIAS LINK :

. riOGRAM NAME: SITE EVALUATION

DESCRIPTION:

PROGRAM TYPE:



REGION: 04
STATE : NC

U.S. ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE

C E R C L A

M.2 - EVENT MAINTENANCE FORM

PAGE: 429
RUN DATE: 85/10/25
RUN TIME: 08:51:42

* ACTION: _

SITE: FIBER INDUSTRIES INC
PROGRAM: SITE EVALUATION

EPA ID: NCD041043811 PROGRAM CODE: HOI EVENT TfPE: DS1

? COOFl FVFNT PliAI. TFTEP: FV/FNT LEAD: F

EVENT N*?.•«=:• n:r;rovfrPv STATUS;
DESCRIPTION:

ORIGINAL

START:

COMP :

CURRENT

START:

COMP :

ACTUAL

START:

COMP : 79/11/01

COMMENT:

RG COMMENT:

COOP AGR 8 AMENDMENT 8 STATUS PATE



REGION: 04
STATE t NC

U.S. ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE

C E R C L A

M.2 - EVENT MAINTENANCE FORM

PAGE: 430
RUN DATE: 85/10/25
RUN TIME: 08:51:42

ACTION: _

SITE: FIBER INDUSTRIES INC
PROGRAM: SITE EVALUATION

ERA 10: NCD041043811 PROGRAM CODE: HOI EVENT 7rPE: PA1

S CODE: EVENT QIIAI. TFT.FR: FVFNT (PAD: S

EVEWT M/>!.!£• cpELrMTNAPV ASS^SMEi-i' ?TATU"-

DESCRIPTION:

ORIGINAL

START:

COMP :

CURRENT

START:

COMP :

ACTUAL

START: 85/09/25

COMP : 85/09/25

HQ COMMENT:

RG COMMENT:

COOP AGP? » AMENDMENT 11 STATUS STAi£ %



North Carolina Department of Human Resources
Division of Health Services

P.O. Box 2091 • Raleigh, North Carolina 27602-2091

James G. Martin, Governor Ronald H. Levine, M.D., M.P.H.
Phillip J. Kirk, Jr., Secretary State Health Director

24 September 1985

Ms. Denise Bland
EPA NC CERCLA Project Officer
Air and Hazardous Material Division
345 Courtland Street, N.E.
Atlanta, GA 30365

SUBJECT: Final Preliminary Assessment Report
Celanese Fibers Operations NC D041043811
Salisbury, NC
(formerly Fiber Industries, Inc.)

Dear Ms. Bland:

Enclosed please find the Preliminary Assessment report for the subject
site. This priority is based on review of available data and communications
with those most knowledgeable about the site. We have concluded that:

Celanese Fibers Operations, formerly Fiber Industries, Inc., is located on
about 600 acres of land 10 miles west of Salisbury, NC on the south side of
US 70. The facility began operations in 1966 manufacturing polyester resins
and fibers.

There is a WWTP on site which treats process water, sewage, and liquids
from chemical drains generated on site. The treated wastewater goes to
surface impoundments on site. These discharge under NPDES permit to Second
Creek which borders the site on the southeast. The entire WWTP, including a
chromate reduction unit and sludge drying beds, were originally listed on the
Part A permit application as S04, T01, and T02. Celanese is currently
requesting that their Part A permit be withdrawn as they believe that they are
no longer a TSD.

In addition to the WWTP, there are two closed landfills on site. One was
a "demolition" landfill for construction materials. The other contains Glycol
Recovery Unit (GRU) bottoms. A nearby off-site landfill was also used for
disposal of GRU bottoms. There was also a drum storage area on site.



Ms. Denise Bland
Page 2

In 1982, 22 monitoring wells were installed to examine groundwater
characteristics and hydrogeology under the site. Well samples tested for
priority pollutants in 1985 showed a number of chlorinated and non-chlorinated
organics. Samples from sludge pond #2 showed additional organics and metals.
The source of the groundwater contamination has not yet been determined.

The hydrogeologic report done in 1982 indicates that groundwater movement
under the site is generally towards the south and east. There are a number of
drinking water wells in the area around the site, however, it is not known
whether these are contaminated. Groundwater is expected to discharge to
Second Creek.

Currently, there is known groundwater contamination at this site. There
is a potential for surface water and sediment contamination in addition to a
threat to drinking water wells in the area. Drinking water wells should be
sampled.

Based on the known and potential contamination at this site, a medium
priority is recommended for inspection.

On 23 September 1985, this Preliminary Assessment was reviewed by CERCLA
Unit personnel and by the following representatives from the North Carolina
Department of Natural Resources and Community Development, Division of
Environmental Management: Fay Sweat, Groundwater Section; Glen Ross, Mr
Quality Section; and Howard Bryant, Water Quality Section.

If you have any questions, please call me at (919) 733-2178.

Sincerely,

Pat DeRosa
Waste Management Specialist
Solid and Hazardous Waste Management Branch
Environmental Health Section

PD/tb/0222b



THIS SITE WAS PREVIOUSLY NAMED FIBER INDUSTRIES, INC.

&EPA
POTENTIAL HAZARDOUS WASTE SITE

PRELIMINARY ASSESSMENT
PART 1 • SITE INFORMATION AND ASSESSMENT

t. IDENTIFICATION
01 STATE
NC

02 SITE NUMBER

D041043811

II. SITE NAME AND LOCATION
01 SITE NAME ILfttt. common. v ancitMrf n*n» of UU1

Celanese Fibers Operations
02 STREET, ROUTE NO.. OR SPECIFIC LOCATION IDENTIFIER

Highway 70 West .
53 CITY

Salisbury
04 STATE

NC

05 ZIP CODE

28144
06 COUNTY

Rowan
07 COUNTY 08 CONG

CODE

osn
DCST

09 COORDINATES LATITUDE

A8_._
LONGITUDE

_ .3.6-
10 DIRECTIONS TO SITE rsunng irom AM/MI pubic rotdi

From the intersection of US 601 and US 70 in Salisbury, NC, go west on US 70 approxima
7 miles. The plant site is on the south side of US 70 near,the intersection of
SR 1789 and US 70. ______________•____ ___ __

III. RESPONSIBLE PARTIES
01 OWNER lUt 02 STREET IButrau. lotting.

03 CITY 04 STATE OS ZIP CODE 06 TELEPHONE NUMBER

07 OPERATOR (ff known •n*«fl«'MI from o»n«rj

Celanese Fibers Operations
08 STREET (§«•*••**. mt*ng,

P.O. Box 4
09 CITY

Salisbury
10 STATE

NC
11 ZIP CODE

28144
12 TELEPHONE NUMBER

(704) 636-6000
1 3 TYPE OF OWNERSHIP (CtitcK ontl

Jtf A. PRIVATE D B. FEDERAL:

D F. OTHER: .

D c. STATE DD.COUNTY D E. MUNICIPAL
O G. UNKNOWN

14 OWNER/OPERATOR NOTIFICATION ON FILE icntditiHat viUri

XA. RCRA 3001 DATE RECEIVED: 11 'IQ'80.HONTH BAY YE>T<
D B. UNCONTROLLED WASTE SITE rewcu i OJ « DATE RECEIVED:.

MONTH DAY YEAB
DC. NONE

IV. CHARACTERIZATION OF POTENTIAL HAZARD
01 ON SITE INSPECTION

C! YES DATE
KNO MONTH DAY YEAR

BY rCMc* •« mw «ww
O A. EPA D B. EPA CONTRACTOR D C. STATE D D. OTHER CONTRACTOR
D E. LOCAL HEALTH OFFICIAL D F. OTHER: ___________________________

CONTRACTOR NAME(S): ________________________
02 SITE STATUS rClwe* OMJ

Q A. ACTIVE X B INACTIVE D C. UNKNOWN
03 YEARS OF OPERATION

1966 D UNKNOWN
BEGINNING YEAR ENDING YEAR

04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT. KNOWN, OR ALLEGED

This facility, formerly Fiber Industries, Inc. manufactures polyester resins and fiber;
They have a WWTP on site to treat process water, sewage, and liquids from chemical
drains. The treated wastewater goes to surface impoundments on site. These discharge

iaQQd.JJrQ.ĉ ..\mdojiJirô -Pcaanlt̂ .. .-There- io a demolition landfill and a ylyu-il-i.'CLUWC cy
unit bottoms landfill on site, both of which are closed. There are at least 22
monitoring wells on site and groundwater contamination with chlorinated and non-chlorii ited
solvents is reported. The source of contamination has not been determined. However,

vTF ÎK̂
01 PRIORITY FOR INSPECTION (Owen on*. HlngHernmlvKmehtOifa. cwiwWn Put 2 • Watt Into***** ine Put 1 • OtKrlpllo* ol Httnaout ConOluxtuna *<ao+nn>

Q A. HIGH ^ B. MEDIUM D C. LOW D D. NONE
PUPMMxi ffOuirta pronwrly; ttotptcl on lm PM.

VI. INFORMATION AVAILABLE FROM
01 CONTACT

Dow Perry, Env. Supervisor Celanese Fibers Operations
03 TELEPHONE NUMBER

'704 > 636-6000
04 PERSON RESPONSIBLE FOR ASSESSMENT

Pat DeRosa
OS AGENCY

NC DHR/DHS
06 ORGANIZATION

SHW Mgtnt. Br.
07 TELEPHONE NUMBER

(919' 733-2178
08 DATE

OQ 53 / RCJ
MONTH DAY YEAR

EPA FORM 2070-12(7-81)



f\ r-r-««b POTENTIAL HAZARDOUS WASTE SITE
C^tr>-V PRELIMINARY ASSESSMENT
-**-k.l f-^%. PART 2 -WASTE INFORMATION

1. IDENTIFICATION
01 STATE

NC
02 SITE NUMBER
D041043811

II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
01 PHYSICAL STATES fc<-«« *m»n«wy) 02 WASTE QUANTITY AT SITE

C A SOLID U E. SLURRY -^at tmnftafmu
C B POWDER FINES £{F LIQUID TON? _ _ . , „_ . , . _ . . . , . _
J{C. SLUDGE IjQ.GAS

CUBIC YABDS
D OTHER

ISoteUrl NO. OF DRUMS

03 WASTE CHARACTERISTICS rCM« w IMI «**r

XA TOXIC C E SOLUBLE C 1. HIGHLY VOLATILE
C B CORROSIVE C F. INFECTIOUS C J EXPLOSME
C C. RADIOACTIVE V"G FLAMMABLE '- K. REACTIVE
L :: D. PERSISTENT U H KSNITABLE C L. INCOMPATIBLE

•_ M NOT APPLICABLE

III. WASTE TYPE
CATEGORY

CSLLO
OLW

SOL

PSD

£6cc)
IOC

ACD

8AS
MES

SUBSTANCE NAME

SLUDGE

OILY WASTE

SOLVENTS

PESTICIDES

OTHER ORGANIC CHEMICALS

INORGANIC CHEMICALS

ACIDS

BASES
HEAVY METALS

01 GROSS AMOUNT 02 UNIT OF MEASURE

•

-

03 COMMENTS

Sludge from wastewater treatment
shows organic and inorganic
priority pollutants.
(see Attached Kef,

Organic chemicals
ffoj

in groundwater
listed below.

IV. HAZARDOUS SUBSTANCES rSwAapwxb for nw«t (mutiny MM CASMvme**;

01 CATEGORY 02 SUBSTANCE NAME

Methylene chloride
Benzene
Chlorobpnzene
Tr ans-1, 2-dichloroethyl«
Toluene
Trichl oroethy 3 **nf»
1 , 3-dichlorobenzene
Naphthalene
Bis (2-ethylhexyl) phthe

03 CAS NUMBER

75092
71432

108907
me 156605

108883
7Q01 fi
541731
91203

late 117817

04 STORAGE/DISPOSAL METHOD

These materials were
detected in groundwate
at the site.

V. FEEDSTOCKS OM /u>w<«, «v cos M*»I»,,I

CATEGORY 01 FEEDSTOCK NAME

FOS

FDS

FDS

FDS

02 CAS NUMBER CATEGORY

FDS

FDS

FDS

FDS

VI. SOURCES OF INFORMATION <c». w«»e «/«.««.. e .«,i.(»..wnpi,*«,w.«port,,

05 CONCENTRATION

14

: 21
1961
21
10
74
2394
24
26

C&^NT£ATK!N
ug/1

11

n
n
n

H

it

n
n

01 FEEDSTOCK NAME 02 CAS NUMBER

1. Permanent files, NC Solid and Hazardous Waste Management Branch, Raleigh, NC.
2. Report of Hydrogeologic Study, Fiber Industries, Inc., Salisbury, NC, Soil and

Material Engineer, Inc., Job #HS-325, Greensboro, NC, 1982.
3. Celanese Fibers Operations, Salisbury Plant, Groundwater Assessment, June 28, 1985,

Davis and Floyd, Inc., Job #1939-186.
EPAFORM2CTO-12 (7-81)
4. Central files, Rowan County, Division of Health Services, NC DHR, Raleigh, NC.



POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

PART 3-DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

L IDENTIFICATION
01 STATEI02 SITE I

NC I D041Q43811
II. HAZARDOUS CONDITIONS AND INCIDENTS
01 O J. DAMAGE TO FLORA
04 NARRATIVE DESCRIPTION

02 O OBSERVED (DATE: .) D POTENTIAL DALUHJED

01 D K. DAMAGE TO FAUNA
04 NARRATIVE DESCRIPTION (new. M~W *«»*»»

02 O OBSERVED (DATE: .) D POTENTIAL D ALLEGED

01 D L. CONTAMINATION OF FOOD CHAIN
04 NARRATIVE DESCRIPTION

02 O OBSERVED PATE:. .) O POTENTIAL O ALLEGED

01 U M. UNSTABLE CONTAINMENT OF WASTES
(SeWwio'MMtne ItuUt/litMng Onjntl

03 POPULATION POTENTIALLY AFFECTED:————

02 D OBSERVED (DATE:.

04 NARRATIVE DESCRIPTION

(̂POTENTIAL D ALLEGED

Unlined surface impoundments may contain hazardous constituents.

01 Q N. DAMAGE TO OFFSITE PROPERTY
04 NARRATIVE DESCRIPTION

02 D OBSERVED (DATE:. .) D POTENTIAL D ALLEGED

01 D O. CONTAMINATION OF SEWERS. STORM DRAINS. WWTPs 02 OOBSERVED (DATE:
04 NARRATIVE DESCRIPTION

01 O P. ILLEGAL/UNAUTHORIZED DUMPING 02 O OBSERVED (DATE:
04 NARRATIVE DESCRIPTION

05 DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL. OR ALLEGED HAZARDS

IIL TOTAL POPULATION POTENTIALLY AFFECTED: _ _____
IV. COMMENTS_______________________________________________

V. SOURCES OF INFORMATION (&». i~««c-i~»~»..«.»..«-« »

Part 2, Section VI, ref. #1-3.

EPA FORM 2070-12 (7-61)

.) D POTENTIAL D ALLEGED

.) D POTENTIAL D ALLEGED



xvEPA
POTENTIAL HAZARDOUS WASTE SITE

PRELIMINARY ASSESSMENT
PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION
01 STATE
NC

02 SITE NUMBER
D041043811

It HAZARDOUS CONDITIONS AND INCIDENTS
01 JC A GROUNDWATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED:

02 JB OBSERVED (DATE:
04 NARRATIVE DESCRIPTION

D POTENTIAL D ALLEGED

Wells on site indicate contamination with chlorinated and non-chlorinated organics.
(See Ref. #3).

01 KB SURFACE WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED: .

02 D OBSERVED (DATE: ___
04 NARRATIVE DESCRIPTION

POTENTIAL D ALLEGED

Site borders Second Creek. Groundwater flows towards creek and may be contaminating
surface water.

01 O C. CONTAMINATION OF AIR
03 POPULATION POTENTIALLY AFFECTED:

02 C OBSERVED (DATE: ___
04 NARRATIVE DESCRIPTION

D POTENTIAL D ALLEGED

01 D D. FIRE/EXPLOSIVE CONDITIONS
03 POPULATION POTENTIALLY AFFECTED:

02 D OBSERVED (DATE: -
04 NARRATIVE DESCRIPTION

D POTENTIAL D ALLEGED

01 Q E. DIRECT CONTACT
03 POPULATION POTENTIALLY AFFECTED:

02 D OBSERVED (DATE: ___
04 NARRATIVE DESCRIPTION

D POTENTIAL D ALLEGED

01 K f. CONTAMINATION OF SOIL
03 AREA POTENTIALLY AFFECTED:

Unknown.
Mem;

02 D OBSERVED (DATE: -
04 NARRATIVE DESCRIPTION

POTENTIAL D ALLEGED

01 KG. DRINKING WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED: .

02 D OBSERVED (DATE: __
04 NARRATIVE DESCRIPTION

POTENTIAL D ALLEGED

There are known drinking water wells surrounding the site, however, it is not
known whether these wells are contaminated.

01 O H. WORKER EXPOSURE/INJURY
03 WORKERS POTENTIALLY AFFECTED:

02 D OBSERVED (DATE: ___
04 NARRATIVE DESCRIPTION

D POTENTIAL Q ALLEGED

01 D I. POPULATION EXPOSURE/INJURY
03 POPULATION POTENTIALLY AFFECTED:

02 D OBSERVED (DATE: ___
04 NARRATIVE DESCRIPTION

D POTENTIAL O ALLEGED

EPA FORM 2070-12(7-ai)



ROWAN MILLS, N. C.
N3537.5 —W8030/7 5

1969

AMS 4055 II NFJ-SERIES V842

W55fe:-—

\ " / ' * ) - : - ^

62 MILS

!CN

(CHINA GROVE)
4855 // SC

SCALE 1:24000
o

MILS

1000 0 1OOO 21X30 3000
F--I L.I 11 - - -t.=-~=7:.T: ":"-.:"—x=.

i

1 MILE

4000 bOOO 6000_____7000 FEET

___ __ ______ 1 KILOMETER

3

UTM GRID *NO 1969 MAGNETIC NORTH
DECLINATION AT CENTER OF SHEET

CONTOUR INTERVAL 10 FEET
DATUM IS MEAN SEA LEVEL
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Ronald H. Levine, M.D., M.P.H.
STATE HEALTH DIRECTOR

DIVISION OF HEALTH SERVICES
P.O. Box 2091
Raleigh, N.C. 27602-2091

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

March 28, 1984

Mr. Dow Perry
Celanese Fibers Operations
NCD041043811
P.O. Box 4
Salisbury, N.C. 28144

Dear Mr. Perry:

The United States Environmental Protection Agency has granted the State
of North Carolina Solid and Hazardous Waste Management Branch Interim
Authorization for Phase II Components A, B, and C to operate the State's
Hazardous Waste Management Program in lieu of the Federal Program under the
RCRA.

This letter constitutes a formal request for Part B of your application
for a hazardous waste facility permit for:

(X) storage
(X) treatment
( ) disposal

in: (X) containers
(X) tanks
(X) surface impoundments
( ) waste piles
( ) incinerators
( ) land treatment
( ) landfills

Five copies of the completed Part B application must be submitted to the
Solid and Hazardous Waste Management Branch no later than six months (180
days) from the date of your receipt of this request. Failure to furnish a
requested Part B application on time is grounds for termination of interim
status or assessment of an administrative penalty.

The mailing address for submission of the Part B application is:

Mr. 0. W. Strickland, Head
Solid and Hazardous Waste Management Branch
Environmental Health Section
Department of Human Resources
P.O. Box 2091
Raleigh, North Carolina 27602



We will provide you with additional materials in a subsequent mailing.
The first is a copy of the North Carolina Hazardous Waste Management Rules,
NCAC 10F, which set forth the information required in the Part B Application
package (See Sections 270.14 - 270.21). There is no Part B application form
corresponding to the Part A forms. Also, a Hazardous Waste Facility Permit
Application Completeness checklist is provided.

If you plan to withdraw your Part A application and terminate your
interim status, your request for withdrawal should be submitted to this
office, to the attention of J. Rhodes, within 30 days of receipt of this
letter.

We highly recommend that you schedule a meeting with the Permitting Group
of this branch about 90 days before submitting your application in order to
discuss any specific questions you may have. Please contact the Solid and
Hazardous Waste Management Branch at (919) 733-2178.

Sincerely,

W.' STrTckland, Head
Solid & Hazardous Waste Management Branch
Environmental Health Section

OWSrnlc



SOIL & MATERIAL ENGINEERS INC. ENGINEERING TESTING INSPECTION

135-C Montlieu Ave., P.O. Box 11113, Greensboro, N.C. 27409 (919) 855-7547

February 16, 1982

Fiber Industries, Inc.
Post Office Box 4
Salisbury, North Carolina 28144

Attention:

Subject:

Gentlemen:

Mr. Dow V. Perry

Report of Hydrogeologic Study
Fiber Industries, Inc.
Salisbury, North Carolina
S&ME Job No. HS-325

Soil & Material Engineers Inc. has completed the
hydrogeologic study of the general area surrounding the
Fiber Industries, Inc. plant in Salisbury, North Carolina.
The study was performed in general accordance with our
proposal dated March 11, 1981 and addendum dated June 23,
1981, as authorized by Fiber Industries, Inc. purchase
order number 253 62669. This report presents the results
of the field exploration and laboratory testing program,
as well as our conclusions regarding the site stratigraphy,
geology, and hydrogeology.

>

Soil & Material Engineers Inc. appreciates the opportunity
to have worked with Fiber Industries, Inc. on this project.
Should you have any questions concerning the data or conclu-
sions presented in this report, please contact us.

Very truly yours,

SOIL & MATERIAL ENGINEERS INC.

Mark A. Tayldr, E.I.T.
Project Engineer

Senior Project Engineer
Registered North Carolina No. 8368

8641

Everett W7 Glover, P.E'.
Project Manager
Registered North Carolina No.

MAT:RCW:EWG/bjg
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2.0 DESCRIPTION OF PLANT FACILITIES

The following paragraphs present the site conditions

observed on and around the plant property as they existed

during the period from August to December, 1981. Some of

the information presented concerning past site conditions

and disposal activities was provided by plant personnel.

A composite plan drawing of the general portion of the plant

site, prepared from existing drawings and field observations,

is included as Figure 2 in the Appendix.

2.1 MAIN PLANT AREA

The portion of the site surrounding the main plant

structure encompasses approximately 100 acres, and is generally

flat, with ground surface elevations ranging between 715 and

719 feet MSL. The majority of this area not occupied by

buildings is paved with asphaltic concrete; however, some

portions of the ground surface are covered with crushed stone

or grass. Much of the plant area east of the main structure
>

contains support buildings, above-ground storage facilities,

piping, and chip storage bins. The glycol recovery unit (GRU)

is located approximately 600 feet east of the main structure.

The majority of the material handling and storage activities

associated with plant operations also take place in this area.

In addition to roadways, the eastern plant area is accessed

by a railroad spur, that enters the site from north of the

plant.
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A topographic map of the site prior to plant construction

reveals that much of the main plant area was higher in elevation

than at present. Comparison of original and present ground

surface elevations in the area indicate that as much as 20

feet of overburden soil or rock was excavated during site

grading operations for the development.

2.2 LANDFILL AREA

Two existing landfills and a storage facility for ethylene

oxide (EO) are located 800 feet east of the main plant (Figure 2)

The northern landfill is referred to as the demolition or

demo landfill. The demo landfill is approximately 250 feet

across,and appears to have been constructed by pushing rubble

over a natural slope and then over the working face. Through

the years, the working face moved out from the natural slope

and is presently about 30 feet above original grade at its

highest point. It is our understanding that landfilling

operations were begun during construction of the main plant,

and were continued as needed for the disposal of construction

wastes and miscellaneous debris. The demo landfill supports

some scattered vegetation, but is generally covered with

barren earth and debris.

The glycol recovery unit (GRU) landfill is located

immediately south of the demo landfill and is approximately

300 feet square. The landfill exhibits little or no fill

side slopes, and actually consists of two adjacent lagoons

which were excavated into natural soils on an east-west

trending ridge extending eastward from the main plant area.
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For several years, the distillation sludge from the glycol

recovery unit, called GRU still bottoms, was disposed of

in the lagoons. The bottoms contain terephthalic acid, antimony,

and small quantities of ethylene glycol. Use of the GRU land-

fill for disposal of the still bottoms was discontinued in

the mid-1970's, and the landfill was closed in late 1980 or

early 1981. Closure of the landfill consisted of placing a

geotextile over the surface to give it some integrity, and then

spreading a soil cover over the lagoons. The GRU still bottoms

presently generated at the plant are disposed of in the Needmore

Road landfill, which is owned and operated by Fiber Industries,

Inc., and located approximately 7 miles north of the plant site.

Presently, the landfill area is relatively flat near

elevation 710 feet MSL, and supports grass cover. Two

existing groundwater monitoring wells are located along the

west border of the GRU landfill. In addition, two more wells

were lo£ated east of the landfill and were subsequently destroyed

by the cover placement. These wells were installed in January,

1980 by Law Engineering and Testing Company. The existing

wells are labeled LET-1 and LET-2 on Figure 2 in the Appendix.

The topography in the landfill area has been modified

to a large extent by the construction of the demo landfill;

however, the remaining natural topography of the area is

characterized by a gentle to moderate slope to the northeast

from the ridge extending east from the GRU landfill. Steep-
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sided, wet-weather drainage features are present on the north

and south sides of the demo landfill, which channel surface

runoff northeastward to a southeast-flowing tributary to

Second Creek. The site area downslope of the landfill area

is heavily wooded, and wet and marshy in the vicinity of the

tributary. Ground surface elevations within the landfill

area generally range between 710 and 660 feet MSL.

2.3 WASTEWATER TREATMENT PLANT

The on-site wastewater treatment plant is owned and

operated by Fiber Industries, Inc. It is located southeast

of the main plant and south of the landfill area, and encompasses

approximately 60 acres (Figure 2). The various components

of the wastewater treatment plant include a control building,

an equalization basin, four aeration basins, three holding

ponds, two clarifiers, one- sludge pond, and four polishing

ponds. Process water, sewage, and liquids from chemical

drains within the plant are treated in the wastewater treatment
>•

plant prior to being discharged into Second Creek, in accordance

with an NPDES permit. The treatment plant utilizes an activated

sludge system with aerobic sludge digestion.

The topography in the wastewater treatment plant area

is generally characterized by a series of near-level terraces

which decrease in elevation to the east. - The entire wastewater

treatment plant lies topographically below the main plant area,

with ground surface elevations in the western portion of the
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treatment plant area being on the order of 30 feet below

elevations in the main plant area. Ground surface elevations

within the wastewater treatment plant area generally range

between 660 and 690 feet MSL. A well-defined draw, which

contains a small concrete channel, runs east to northeast along

the northern edge of the treatment plant. This draw carries

surface runoff to a tributary to Second Creek, and can be

rerouted into polishing pond number one in an emergency.

The polishing ponds in the eastern portion of the

wastewater treatment plant were constructed in the flood

plain of Second Creek, which bounds the site on the east

and flows north to northeast. We understand that much of

the area upon which the polishing ponds were constructed was

wet swampland, and that much undercutting was required prior

to their construction. The recollections of plant personnel

indicate that Second Creek was 'channelized by the Corps of

Engineers approximately 50 years ago.

It is our understanding that the wastewater treatment

plant operated initially with only two polishing ponds, and

that the holding ponds were originally utilized as chromate

reduction ponds. Furthermore, at some time during

the life of the treatment plant, polishing pond number one

was utilized as a sludge holding pond. At present, polishing

pond number one is designated as the emergency pon for the

main plant and wastewater treatment plant. At the time of

the field exploration, the sludge holding pond appeared to

be completely filled with sludge.
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A small, unlined pond is located approximately 1,000

feet northeast of polishing pond number four. This pond

contained only a small quantity of water at the time of the

field exploration. It is our understanding that this remote

pond is an emergency pond for the ethylene oxide (EO) facility

located north of the demo landfill.

2.4 SLUDGE FARM AND RECREATION AREA

Approximately 100 acres of land immediately south of

the main plant remains essentially undeveloped, and is pre-

dominately used as a recreational area. It is pur understanding

from conversations with plant personnel, and from a report
(4)

prepared by Davis & Floyd, Inc. (1979), that approximately

24 acres, located due south of the plant, were treated with

sludge from the wastewater treatment plant. An existing

groundwater monitoring well (LET-3) is located south of the

sludge farm area (Figure 2). To the west of the sludge farm

area, a recreation pond is present along with ball fields and
>

a recreation club for plant personnel.

The topography of the sludge farm and recreation area

consists of gradual slopes to the south, with a gently rolling

ground surface throughout the area. The entire area is

considerably lower in elevation than the main plant, with

ground surface elevations generally ranging between 700 and

665 feet MSL. Withrow Creek is located approximately 600 to

1,000 feet south of the south boundary of the Fiber Industries

property, and flows east to Second Creek. An intermittent

discharge stream flows southeast from the recreation pond across
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the area and off the south property boundary, then south to

Withrow Creek. Several shallow, wet-weather drainage features

also occur throughout the sludge farm and recreation area and

carry surface runoff south to Withrow Creek. A low ridge

to the east serves as a surface drainage boundary between

the sludge farming area and the wastewater treatment plant

area.

The remainder of the site, not discussed in the above

paragraphs, lies to the west and northwest of the main plant.

This portion of the property generally occurs at higher

elevations than the main plant area, or is separated from the

main plant by landforms having greater elevations than the

main plant area. A steep-sided, narrow draw is located between

the main plant and the higher elevations to the west (Figure 1)

This draw receives surface runoff and channels it south into

the recreation pond.
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identification: WELL N-33
«, K l o v d , Inc. Job No. 1939-186

ANALYTICAL METHODOLOGY

The sables were prepared and analyzed according To two (P) general
procedures: U> 'bailing and Analysis Procedures for Screening of
Industrial Effluents for Priority Pollutants,' revised Anril 19-77
US-EPA AND (2) 'Base/Neutrals, Acids, and Pesticides ' U--EPA I „
^censer 3 1979 Federal Register (Guidelines^abi i sl^ng ?e^
Procedures for the Analysis of Pollutants). The laboratir?
procedures used follow those in Methods 60S, 624, or 625. Q u a l i t y
assurance, sanple custody, and document control procedures were
followed which Meet or exceed EPA reguirewents.

3. SAMPLE RECORD DATE

A. rtECEIVED/REFRIGERATED 05-21-85

1. EXTRACTED 06-11-85
2. ANALYZED

a. VOLATILES 06-14-85
b. BASE/NEUTRALS 06-16-85
c. ACIDS 06-15-85
d. PESTIClDES/PCBs 06-17-85

06-11-85



Identification: WELL N-33
Floyd, Inc. Job No. 1939-186

COMPOUNDS

.ATILES
ACROLEIN
ACRYLONITRILE
BENZENE
CARBON TETRACHLORIDE
CHLOROBENZENE
1 ,2-DICHLOROETHANE
1 ,1-DICHLOROETHANE
1 ,1 ,2-TRICHLOROETHANE
1 ,1 ,2,2,-TETRACHLOROETHANE
CHLOROETHANE
BIS(CHLOROMETHYL)ETHER*
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
1 ,1-DlCHLOROETHYLENE
TRANS-1,2-DICHLOROETHYLENE
TRANS-1,3-DlCHLQRQPRQPENE
CIS-1 ,3-DICHLOROPROPENE
1 ,2-DiCHLOROPROPANE
ETHYLBENZENE
METHYLENE CHLORIDE
METHYL CHLORIDE
METHYL BROMIDE
BROMOFORM
DICHLOROBROMOMETHANE
1,1>1-TRICHLOROETHANE
DICHLORODIFLUOROMETHANE
TRICHLOROFLUOROMETHANE
CHLORODIBROMOMETHANE
TETRACHLOROETHYLENE
TOLUENE
TRICHLOROETHYLENE
VINYL CHLORIDE

ID EXTRACTABLES
2,4,6-TRICHLORQPHENOL
P-CHLORO-M-CRESOL
2-CHLOROPHENOL
2,4-DICHLORQPHENOL
2,4-DIMETHYLPHENQL
2-NITROPHENOL
4-NITROPHENOL
2,4,-DINITROPHENOL

CONCENTRATION
(UG/L)

DETECTION LIMIT
<UG/L)

21

1961

14

10

BDL.
BDL

BDL

BDL
BDL.
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL.
BDL
BDL.

BDL
BDL
BDL.
BDL
BDL
BDL
BDL
BDL
BDL

BDL

BDL
BDL
BDL
BDL
BDL.
BDL
BDL
BDL

vj
5

5
5
5
5
5
5
5
5
5
5
5
5

230

BDL SIGNIFIES BELOW DETECTION LIMIT
NA DENOTES NOT ANALYZED.
* BIS(CHLOROMETHYL) ETHER HAS A VERY SHORT HALF-LIFE IN WATER

AND IS NOT LIKELY TO BE DETECTED IN WATER.



e identification: WELL N-33
4 Floyd, Inc. Job No. 1939-186

COMPOUNDS- CONCENTRATION DETECTION LIMIT
(UG/L) (UG/L)

ID EXTRACTABLES (cont)
4,6-DINITRO-O-CRESOL BDL 250
PENTACHLOROPHENOL BDL 25
PHENOL BDL 25

SE NEUTRALS
ACENAPHTHENE . BDL 10
BENZIDINE BDL 10
1 ,2,4-TRICHLOROBENZENE BDL 10
HEXACHLOROBENZENE BDL 10
BIS(2-CHLQROETHYL) ETHER BDL 10
2-CHLORONAPHTHALENE BDL 10
1 ,2-DICHLOROB£NZ£NE BDL. 10
1,3-DICHLOROBENZENE 239-4 10
1 ,4-DICHLOROBENZENE * 10
3>3'-DICHLOROBENZIDINE BDL 10
2,4-DINITROTOLUENE BDL. 10
2,6-DINITROTOLUENE BDL 10
1 ,2-DIPHENYLHYDRAZINE (AS AZOBENZENE) BDL 10
FLUORANTHENE BDL 10
4-CHLOROPHENYL PHENYL ETHER BDL 10
4-BROMOPHENYL PHENYL ETHER BDL 10
BIS<2-CHLOROISOPROPYL) ETHER BDL 10
BIS(2-CHLOROETHOXY) METHANE BDL 10
HEXACHLOROBUTADIENE BDL 10
HEXACHLOROCYCLOPENTADIENE BDL 10
ISOPHORONE BDL. 10
NAPHTHALENE 24 10
NITROBENZENE BDL 10
N-NITROSODIMETHYLAMINE BDL 10
N-NITROSODIPHENYLAMINE BDL 10
N-NITRQ3QDI-N-PRQPYLAMINE BDL 10
BIS(2-ETHYLHEXYL) PHTHALATE 26 10
BUTYL BENZYL PHTHALATE BDL 10
DI-N-BUTYL PHTHALATE BDL 10
DI-N-OCTYL PHTHALATE BDL 10
DIETHYL PHTHALATE BDL 10
DIMETHYL PTHALATE BDL 10
BENZOC A) ANTHRACENE BDL. 10
KENZO(A)PYRENE BDL 10
l'ENZC)(B)FLUORANTHENE BDL 10
KENZO<K)FLUORANTHENE BDL 10
CHRYSENE BDL 10

SIGNIFIES BELOW DETECTION LIMIT
DENOTES NOT ANALYZED.
1>3- «, 1 ,4-DICHLOROBENZENE CO-ELUTE.



identif ication: WELL N-33
Floyd, Inc. Job No. 1939-186

COMPOUNDS'

SE NEUTRALS (cont )
ACENAPHTHYLENE
ANTHRACENE
BENZO(GHI)PERYLENE
FLUORENE
PHENANTHRENE
DIBENZO(A,H)ANTHRACENE
INDENOU ,2,3-CD)PYRENE
PYRENE
HEXACHLOROETHANE
STICIDES
ALDRIN
DIELDRIN
CHLORDANE
4,4'-DDT
4,4'-DDE
4,4'-DDD
A-END03ULFAN
B-ENDOSULFAN
ENDOSULFAN SULFATE
ENDRIN
ENDRIN ALDEHYDE
HEPTACHLOR
HEPTACHLOREPOXIDE
ALPHA-BHC
BETA-BHC
GAMMA-BHC
DELTA-BHC
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
PCB-1016
TOXAPHENE

CONCENTRATION
(UG/L)

BDL.
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL.
BDL
BDL

DETECTION
(UG/L)

10
10
25
10
10

10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

LIMIT

METALS

ANTIMONY
ARSENIC
BERYLLIUMCADMIUM

CONCENTRATION
(UG/L)

BDL
BDL
BDL
BDL

DETECTION LIMIT
(IIG/L)

5
2
20

SIGNIFIES BELOU DETECTION LIMIT
DENOTES NOT ANALYZED.



.e Identification; WELL N-33
, f, Floyd, Inc. Job No. 1939-136

METALS(cont) CONCENTRATION DETFCTION LIMIT
(1JG/L) (UG/L)

CHROMIUM BD| ,
COPPER BDL So
LEAD BDL 50MERCURY Rn|
NTTkFI DLNICKhL
SELENI
SILVER

NTTkFINICKhL BD|_
SELENIUM BD, "

BDL- J
THALLIUM

SIGNIFIES BELOW DETECTION LIMIT
DENOTES NOT ANALYZED.



„ identification: SLUDGE POND *
«, Flovd, Inc. Job No. 1939-186

SLUDGE_PQNI>_*2 COMPOSITE

t . ANALYTICAL METHODOLOGY

The samples were prepared and analyzed according to two (2) general
procedures: (1) 'Sawpling and Analysis Procedures for Screen mo of
Industrial Effluents for Priority Pollutants,' revised April, 1777
US-EPA AND (2) 'Base/Neutrals, Acids, and Pesticides,' U3-EPA, revised
Decewber 3, 1979, Federal Register (Guidelines Establishing Test
Procedures for the Analysis of Pollutants). The laboratory
procedures used follow those in Methods 608, 624, or 625. Quality
assurance, sanple custody, and document control procedures were
followed which Meet or exceed EPA requ irerien ts.

2. SAMPLE RECORD DATE

A. RECEIVED/REFRIGERATED 05-21-85

1. EXTRACTED 06-11-05
2. ANALYZED

a. VOLATILES 06-14-85
b. BASE/NEUTRALS 06-16-85
c. ACIDS 06-15-85
d. PESTlCIDES/PCBs 06-17-135

C. METALS

ANALYZED 06-11-85



„ identification: SLUDGE
, .«, Floyd, Inc. Job No. 1939

POND =12 COMPOSITE
186

COMPOUNDS CONCENTRATION
(UG/KG)

BDL
BDL

CARBON TETR ACHLOR IDE
CHLOROBENZENE
1,2-DICHLOROETHANE
1 1-DICHLORQETHANE
1 1,2-TRICHLORQETHANE
1 1 2,2,-TETRACHLOROETHANE
CHL6R6ETHANE
BIS (CHLOROMETHYL) ETHER*
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
1 ,1-DICHLOROETHYLENE
TRANS-1 ,2-DICHLOROETHYLENE
TRANS-1 ,3-DICHLOROPRQPENE
CIS-1 ,3-DICHLOROPRQPENE
1 ,2-DICHLOROPROPANE
ETHYLBENZENE
hETHYLENE CHLORIDE
MtTHYL CHLORIDE
METHYL BROMIDE
BROhOFORM
DICHLOROBROMOMETHANE
1 ,1 ,1-TRICHLQROETHANE
DICHLORODIFLUOROMETHANE
TRICHLOROFLUOROMETHANE
CHLORODIBROMOMETHANE
TETRACHLOROETHYLENE
TOLUENE
TRICHLQROETHYLENE
VINYL CHLORIDE
ID EXTRACTABLES
2,4, 6-TR ICHLOROP HENOL
P-CHLORO-M-CRESOL
2-CHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2-NITROPHENOL
4-NITROPHENOL
2,4,-DINITROPHENOL

151

69

456

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

DETtCTION LIMIT
(UG/KG)

18
20
20
11!
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

100
100
1 00
100
100
100
100

BDL SIGNIFIES BELOW DETECTION LIMIT
NA DENOTES NOT ANALYZED.
* BIS(CHLOROMETHYL) ETHER HAS A VERY SHORT HALF-LIFE IN WATER

AND IS NOT LIKELY TO BE DETECTED IN WATER.



le Identification: SLUDGE POND *2 COMPOSITE
Flojd, Inc. Job No. 1939-136

COMPOUNDS

D EXTRACTABLES ( c o n t )
4,6-DINITRO-O-CRESOL

CONCENTRATION
(UG/KG)

BDL

DETECTION LIMIT
(UG/KG)

1

PENTACHLOROPHENOL
PHENOL
5E NEUTRALS
ACENAPHTHENE
?E2^4-TRICHLQROBENZENE
HEXACHLOROBENZENE
BIS(2-CHLOROETHYL) ETHER
2-CHLORONAPHTHALENE
1,2-DICHLOROBENZENE
1 3-DICHLOROBENZENE
1 4-DICHLOROBENZENE
S.S'-DICHLOROBENZXDINE
4-DINITROTOLUENE
6-DINITROTOLUENE
2-DIPHENYLHYDRAZINE (AS

FLUORANTHENE
4-CHLOROPHENYL PHENYL ETHER
4-BROMOPHENYL PHENYL ETHER
BIS(2-CHLOROISOPROPYL) ETHER
&IS(2-CHLOROETHOXY) METHANE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
ISOPHORONE
NAPHTHALENE
NITROBENZENE
N-NITROSODIMETHYLAMINE
N-NITR030DIPHENYLAMINE
N-NITROSODI-N-PROPYLAMINE
&IS(2-ETHYLHEXYL) PHTHALATE
BUTYL BENZYL PHTHALATE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
DIETHYL PHTHALATE
DIMETHYL PTHALATE
&ENZO(A)ANTHRACENE
&ENZO(A)PYRENE
btNZO(B)FLUORANTHENE
btNZO(K)FLUORANTHENE
CHRYSENE

904
7182

100
100

218

AZOBENZENE)

5322

4313
2568
251
x

393
SIGNIFIES BELOW DETECTION LIMIT

NA DENOTES NOT ANALYZED.
* CHRYSENE & BENZO(A)ANTHRACENE CO-ELUTE,
** ANTHRACENE 4 PHENANTHRENE CO-ELUTE.

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL

BDL

BDL

BDL
BDL
BDL

25
25

25
25



.--..::ification: SLUDGE POND *2 COMPOSITE
Floyd, Inc. Job No, 1939-186

COMPOUNDS

C NEUTRALS (cont)
ACENAPHTHYLENE
ANTHRACENE
&ENZO(GHI)PERYLENE
PHENANTHRENE
DIBENZO(A,H)ANTHRACENE
INDENO<1>2,3-CD)PYRENE
PYRENE
HEXACHLOROETHANE

•ESTICIDES
ALDRIN
DIELDRIN
CHLORDANE
4,4'-DDT
4,4'-DDE
4 4'-DDD
A-END08ULFAN
B-ENDOSULFAN
ENDOSULFAN SULFATE
ENDRIN
ENDRIN ALDEHYDE
HEPTACHLOR
HtPTACHLOREPOXIDE
ALPHA-BHC
BETA-BHC
GAMMA-BHC
DELTA-BHC
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1243
PCB-1260
PCB-1016
TOXAPHENE

CONCENTRATION
(UG/KG)

792
BDL
BDI...
BDL
BDL
BDL
BDL
BDL

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL.
BDL
BDL
BDL.
BDL
BDL
BDL

DETECTION LIMIT
(UG/KG)

100

100
100

10
10
10
10
10
10
10
10
10
1 0
10
10
10
10
10
10
10
10
10
10
1 0
1 0
10
1 0
10

METALS

ANTIMONY
ARSENIC
&ERYLLIUM
CADMIUM

CONCENTRATION
(UG/KG)

DETECTION LIrtIT
(UG/KG)

277000
2190
533

BDL
50
20

200
50



ia Identification: SLUDGE POND *2 COMPOSITE
is & Floyd, Inc. Job No. 1939-186

METALS<cont>

CHROMIUM
COPPER
LEAD
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
ZINC
CYANIDES
PHENOLS

CONCENTRATION
(UG/KG)

3526000
87600
15750
1200
17200
110

BDL
BDL

1336000
NA
NA

DETLCTI
(U

2 0 i)
200
500
2, 0
200
50

200
500
50

20
1

LIMITKG)

BDL SIGNIFIES BELOW DETECTION LIMIT
NA DENOTES NOT ANALYZED.
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North Carolina Department of Human Resources
Division of Health Services

P.O. Box 2091 • Raleigh, North Carolina 27602-2091

James G. Martin, Governor Ronald H. Levine, M.D., M.P.H.
Phfflip J. Kirk, Jr., Secretary State Health Director

919/733-3446
September 4, 1985

Mr. James H. Scarbrough
U.S. EPA, Region IV
345 Courtland St.
Atlanta, GA 30365

Attention: John Dickinson

Dear Mr. Scarbrough:

jCeJLanê eJlbjer̂ JCndustries (NCDD41043811, Salisbury, N. C.) has requested to
withdraw as a T/S/D land facility claiming their originally notifying as a
surface impoundment was a protective filing. Supporting documentation is
attached.

The surface impoundment is a sludge drying bed utilized as part of a chrome
reduction system. The waste in the impoundment was claimed to be hazardous
solely due to its extractable chromium content. Only one set of data exceeds
the limit for extractable chromium. Groundwater monitoring in the area
indicates the presence of organic compounds.

It is the tentative opinion of this office that the surface impoundment
(sludge drying bed) should not be a RCRA regulated unit and that the
groundwater contamination is caused by non-RCRA activities. In light of EPA's
current concentration on all RCRA land facilities, I am requesting guidance on
how to proceed with this withdrawal request.

Your prompt attention to this matter will be greatly appreciated. If you have
any questions, please contact me.

Sincerely,

Thomas C. Karnoski, Supervisor
Hazardous Waste Permitting Unit
Solid & Hazardous Waste Management Branch
Environmental Health Section

TCK:ct/3400A
cc: Jerry Rhodes

Gary Babb



WHELANESE
FIBERS OPERATIONS

August 26, 1985
JCP-85-160

CERTIFIED MAIL
~- " ~ _ . • r ----.. WJ%» .

Mr. Thomas C. Karnoski
Solid & Hazardous Waste Management Branch
N C Dept. of Human Resources
P.O. Box 2091
Raleigh, N. C. 27602-2091

Re: Celanese Fibers
Salisbury, N. C. Plant (Rowan County)
NCD041043811

Dear Mr. Karnoski,

This is in response to your letter of August 6, 1985, to Mr. Dow Perry, and the
enclosed information request, both of which relate to the new requirements of
Section 3004 (u) of the Hazardous and Solid Waste Act Amendments of 1984. As
you point out in your letter, these new statutory requirements arise in
connection with the issuance of RCRA permits. In my letter on Ouly 31 to you,
I set forth the relevant history of operations at the Salisbury plant, and
noted that we were withdrawing our RCRA Part A permit application. Thus, the
plant will not be applying for a RCRA Part B permit, and should not be subject
to the RCRA Part B process.

We appreciate your assistance in this matter and would be happy to answer any
questions you may have.

Very truly yours,

CELANESE FIBERS

f. C. Pull en, Manager
Environmental Affairs

JCP:bg
cc. E. A. Collins - Charlotte

S. P. Engelman - NYO
T. M. Halley - Salisbury
0. A. Lerme - Charlotte
R. M. Me!lorn - Ogletree
D. V. Perry - Salisbury

CELANESE FIBERS OPERATIONS • P.O. BOX 32414 • CHARLOTTE, N.C. 28232 • TELEPHONE 704—554-2000

A DIVISION OF CELANESE CORPORATION



^•iELANESE
FIBERS OPERATIONS

Ouly 31, 1985
JCP-85-130

CERTIFIED MAIL

Mr. Thomas C. Karnoski
Solid & Hazardous Waste Management Branch
N.C. Dept. of Human Resources
P.O. Box 2091
Raleigh, N.C. 27602-2091

Re: Celanese Fibers Operations
Salisbury N.C. Plant (Rowan County)
NCD041043811

Dear Mr. Karnoski,

As follow-up to our meeting in Raleigh on June 19, 1985 with you and
John Dickinson (EPA), Celanese has reviej^d--t.b£^rationa1e for originally
listing the chromate reduction unit, sfSjdfe" basin?J)id the plant wastewater
treatment system as hazardous waste facittlrtes-r-'Wfien the RCRA Part A
application was submitted to EPA in November 1980, the plant had inadequate
analytical data on the wastewater streams to determine conclusively whether
they were hazardous by RCRA characteristic. Specifically, it was not known
whether the chromate reduction system effluent water and precipitated sludge
would exceed the EP toxicity concentration limitations as shown in
40 CFR 261.24 Table 1. For that reason, the entire wastewater treatment
system along with the chrome reduction tanks and sludge basins, were listed
(S04,T01,T02) in Section III, Processes-Codes and Design Capacities, of the
Part A application. Also listed on the application was the hazardous waste
drum storage facility (SOI).

Based on a considerable amount of analytical data which has been gathered from
1981 to the present, Celanese has determined that the wastewater and
precipitated chromate solids from the chromate reduction unit are not hazardous
wastes, as they do not exhibit the hazardous waste characteristic of EP
toxicity. Therefore, only the chromate reduction tanks and associated pumps
and piping should have been listed and operated under interim status as a
hazardous waste treatment facility, aTong with the hazardous waste drum storage
area.

As you are aware, the chromate reduction system was taken out of service in
1983, when the plant switched to a non-chromate corrosion inhibitor system,
addition, the plant has decided to operate the hazardous waste drum storage
area as a less-than 90 day accumulation facility. Therefore, Celanese is
withdrawing the RCRA Part A application for the Salisbury plant.

In

CELANESE FIBERS OPERATIONS • P.O. BOX 32414 • CHARLOTTE, N.C. 28232 • TELEPHONE 704—554-2000
A DIVISION OF CELANESE CORPORATION



JCP-85-130 -2- 7/31/85 ELANESE

Although the accumulated chromate sludges are not a hazardous waste, the plant
intends to dewater these sludges and have them shipped for disposal to the GSX
Hazardous Waste Landfill in Pinewood, S.C. or another equivalent off-site
facility.

Even though the Part A application is being withdrawn, Celanese plans to pursue
the ongoing investigation of the groundwater situation adjacent to the sludge
basins, utilizing the services of Soil & Material Engineers, Inc., to determine
the source, rate and extent of contamination, and to define appropriate
remedial actions, if needed. We will work with the appropriate North Carolina
regulatory agency during the investigation, and will continue to share
groundwater monitoring data as it is accumulated.

Attached to this letter is a more detailed description of the chromate
reduction process, a summary of analytical data and an evaluation of these
data.

If you would like to discuss any of these points further, please give me a
call on (704) 554-2975.

Very truly yours,

CELANESE FIBERS OPERATIONS

. Pullen, Manager
Environmental Affairs

cc. J. Dickinson - EPA Atlanta
D. V. Perry - Salisbury
T. M. Halley - Salisbury
0. A. Lerme - Charlotte
E. A. Collins - Charlotte
S. P. Engelman - NYO
C. D. Barrett - NYO
R. M. Mellom - Ogletree
E. W. Glover - SME



Celanese Fibers Operations - Salisbury N C Plant

Chromate Reduction Unit

Process Description

During 1971, the Salisbury plant installed a continuous chromate reduction unit
(CRU) to treat cooling tower blowdown wastewater which contained approximately
lOppm hexavalent chromium, along with a small amount of phosphate and zinc.
These chemical substances were used as corrosion inhibitors in the cooling
water system. In the CRU, the hexavalent chromium was converted to trivalent
form, then precipitated out of solution by adjusting the pH. The resultant
slurry was drained to concrete holding basins for settling of the solids; the
clear supernate liquid then overflowed to the plant biological wastewater
treatment system before discharge into Second Creek. This system was used
until December 1983, when the use of chromate was discontinued and the unit
shut down.

The CRU process included a reduction tank and neutralization tank, with
associated pumps, piping and instrumentation. In the agitated reduction tank,
the pH of the blowdown wastewater was adjusted to 3.5 using sulfuric acid.
Sulfur dioxide was then added to chemically reduce the hexavalent chromium to
trivalent. This solution then overflowed into the neutralization tank, where
sodium hydroxide (caustic soda) was added to adjust the pH to 8.0 ± 0.5. At
this pH, nearly all the chromium (chromic hydroxide) was precipitated out of
solution. Attachment l i s a curve from a ERA Technology Transfer Seminar
Publication, "Waste Treatment: Upgrading Metal Finishing Facilities to Reduce
Pollution," EPA 625/3-73-002, July 1973. This curve shows that in the pH
operating range of 8 to 9, the concentration of chromium in the water would
range from 0.2 to 2.0 mg/L.

Analytical Data

Actual chromium measurements of the supernate liquid were made at various times
during the period 4-13-82 to 10-19-82. These data indicate an average chromium
concentration of 1.23 mg/L, with a range of <0.02 to 3.53 mg/L for the sixteen
samples (see Attachment 2). Thus, we can conclude that the concentration of
(total) chromium in the water was less than 5 mg/L, and that this stream has
never exhibited the RCRA hazardous waste characteristic of toxicity.

Extractable chromium analyses of the sludges were also made during the period
5-18-81 through 10-19-82. These analyses, using EPA EP toxicity procedures,
showed an average (total) chromium concentration of 0.56 mg/L, with a range of
<0.02 to 3.10 mg/L for the eighteen samples. More recently, in May 1985, the
residual sludges in the two basins were sampled and analyzed for priority
pollutants, as well as EP compounds. Extractable (total) chromium
concentrations for the eight samples averaged 0.365 mg/L, with a range of 0.250
to 0.670 mg/L, (see attachments 3 and 4). Again, since all of the EP toxicity
chromium concentrations were much less than 5 mg/L, we can conclude that the
sludge does not exhibit the RCRA hazardous waste characteristic of toxicity.

-1-



Instrumentation Legend
FR - Flow Recorder
pHRC - pH Recording-Controller
ORPRC - Oxidation-Reduction Potential

Recording Controller

Cooling
Tower
Blowdown
Pump Metering

Pump

pHRC

Mixing
Eductor Chromate

Reduction
Tank

Overflow
To

Setting
Basins

Neutralization
Tank

Recirculation
Pump

Metering1
Pump

Sulfuric
Acid
Tanks

Sulfur
Dioxide
Tanks

Caustic
Tanks

CELANESE FIBERS OPERATIONS
SALISBURY PLANT
SIMPLIFIED FLOW DIAGRAM OF
CHROMATE REDUCTION UNIT



Attachment 1

<
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OPER.ATIMS
POIMT

Figure IV-1. Precipitation of metal salts versus pH. See R. Weiner.28

GRAVITY SEPARATION OF PRECIPITATED METAL SALTS

The precipitated metals usually form a so-called floe, which is a voluminous solid particle with
a specific density very close to that of water, and which therefore tends to float in the water. The
flocculent particles do not have sufficient weight to settle by themselves, but must agglomerate into
larger particles before they gain sufficient weight to allow settling.

Gravity settling is the most economical and simplest way to effect separation of flocculated
salts. Thus, efforts must be made to cause sufficient increase in flocculent-particle size and weight
to make gravity separation possible. The higher the concentration of the metal content of the
effluent and the more particles per unit volume, the better the chance to effect the increase in parti-
cle size necessary for settling. It is relatively easy to effect gravity separation and precipitation when
neutralizing a high-concentration waste solution, such as a dumped pickling solution relatively high
in the metal salts.

29



Attachment 2

Chromium Analyses

5-18-81

6-3-81

4-13-82

4-20-82

9-21-82

9-21-82

9-22-82

9-22-82

9-23-82

9-23-82

9-24-82

9-24-82

10-1-82

10-1-82

10-6-82

10-6-82

10-19-82

10-19-82

Basin
No.

2

3

2

3

3

3

2

3

2

3

3

3

2

3

Holding Basin
Supernate mg/L

3.08

3.53

3.22

1.22

0.13

0.43

0.27

0.03

2.32

0.98

2.60

0.94

0.02

0.03

0.90

<O.Q2

e = 19.72

7 « 1.23

n « 16

CRU Sludge
EP Toxicity mg/L

1.290

1.250

<0 .02

0.62

3.10

0.67

0.18

0.04

0.58

0.06

0.03

0.31

0.03

0.92

0.06

0.45

0.50

<0.02

e = 10.13

X* = 0.56

n = 18



(All ues in micrograms/liter)
Attachment 3

SALISBURY - Basin No. £_
_______Chromate Sludge'Analyses

EP Tox EP Tox EP Tox EP Tox
Compound________ Sludge Sample #1 Sample 12 Sample #3 Sample #4

Benzene 78

Chlorobenzene 152

Ethyl benzene 32

1.1 Dichloroethane

Chloroform

Methylene Chloride 69 19 96 11 1288

Toluene 456 6

Pentachlorophenol 904

Phenol 7182 148 121 300 204

1.2 Dichlorobenzene 218

Naphthalene 5322

Bis (2-ethylhexyl) phthalate 4313

Di-N-Butyl phthalate 2568

Diethyl phthalate 251

Chrysene 393

Anthracene 792

Fluorene

Antimony 277000

Arsenic 2190

Barium NA 300 300 420

Cadmium 533

Chromium (total) 3526000 250 380 670 310

Copper 87600

Lead 15750

Mercury 1200

Nickel 17200

Selenium 110

Zinc 1336000



Attachment 4
SALISBURY - Basin No. 3 __
_______Chromate Sludge'Analyses

(ATI v jes in micrograms/liter)

Compound

Benzene

Chlorobenzene

Ethyl benzene

1.1 Dichloroethane

Chloroform

Methylene Chloride

Toluene

Pentachiorophenol

Phenol

1.2 Dichlorobenzene

Naphthalene

Bis (2-ethylhexyl) phthalate

Di-N-Butyl phthalate

Diethyl phthalate

Chrysene

Anthracene

Fluorene

Antimony

Arsenic

Barium

Cadmium

Chromium (total)

Copper

Lead

Mercury

Nickel

Selenium

Zinc

Sludge

44

80

75

85

1830

617

6670

311

1107

1569

82

120

108

162000

1320

313

2971000

58000

8765

680

9260

1048000

EP Tox EP Tox EP Tox EP Tox
Sample fl Sample #2 Sample #3 Sample 14

14

20

13

5483

89

15

21

8

14

24

11

97 153

320

370

380

330

360

170

174

250

120
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FORM.

1
GENERAL &EPA

U. NVIRONMENTAU PROTECTION AGENCY

-GENERAL INFORMATION
Conso//detao* Ptmitt Prognm

(Read th* "General Instruction*" before ttartinf.)

Form Approved OMB No. 158-ft0175

I. ERA I.D. NUMBER

N C D 0 4 1 0
l- ITEMS}

t. EPA 1̂ 0. NUki^SERN,

s»

IL roUXITANr CHARACTERISTICS?
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ADDITIONAL INFORMATION

FIBER INDUSTRIES, INC. - SALISBURY PLANT

FORM 1, ITEM X, E. Other

A Sanitary Landfill is operated off site under permit number 80-02
issued by the N. C. Department of Human Resources.
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vvEPA
U.S. IRONMCNTAL PROTECTION AGENCY

HAZARDOUS WASTE PERMIT APPLICATION
Contolidated Permit* Program

(This information it required under Section 3005 of RCRA.)

i. EPA I.D. NUMBER:

FOR OFFICIAL USE ONLY
APPLICATION OATE RECEIVED

APPROVED (yr,. mo.^i day)

U. FIRST OR REVISED APPLICATION
Place an "X" in the appropriate box in A or B below (murk one box only) to indicate whether this is the first application you are submitting for your facility or a
revised application. If this is your first application and you already know your facility's EPA I.O. Number, or if this is a revised application, enter your facility's
EPA I.D. Number in Item I above.
A. FIRST APPLICATION (place an "X" below and provide the appropriate dote;
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| |l. FACILITY HAS INTERIM STATUS I 12. FACILITY HAS A RCRA PERMIT

. PROCESSES - CODES AND DESIGN CAPACITIES^
A. PROCESS CODE — Enter the code from the list of process code* below that best describes each process to be used at the facility. Ten lines are provided for

entering codes. If more lines are needed, enter the codefrJ in the space provided. If a process will be used that is not included in the list of codes belownthen-
describe the process (including its design capacity) in the space provided on the form (Item III-CI.

B. PROCESS DESIGN CAPACITY — For each code entered in column A enter the capacity of the process.
1. AMOUNT - Enter the amount.
2. UNIT OF MEASURE — For each amount entered in column B(1), enter the code from the list of unit measure codes below that describes the unit of

measure used. Only the units of measure that are listed below should be used.
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SURFACE IMPOUNDMENT

SOI GALLONS OR LITERS
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C. SPACE FOR ADDITIONAL. PROCESS COOES O
INCLUDE DESIGN CAPACITY.

JR DESCRIBING OTHER PROCESSES (code "T( FOR EACH PROCESS ENTERED HERE

IV. DESCRIPTION OF HAZARDOUS WASTES _________ ____________
A. EPA HAZARDOUS WASTE NUMBER — Enter the four-digit number from 40 CFR, Subpart D for each listed hazardous waste you will handle. If you

handle hazardous wastes which are not listed in 40 CFR, Subpart D, enter the four—digit number̂  from 40 CFR, Subpart C that describee the characteris-
tic! and/or the toxic contaminants of those hazardous wastes.

B. ESTIMATED ANNUAL QUANTITY — For each listed neeta entered in column A estimate the quantity of that waste that will be handled on an annual
basis. For each characteristic or toxic contaminant entered in column A estimate the total annual quantity of all the non—listed wasted that will be handled
which possess that characteristic or contaminant.

C. UNIT OF MEASURE — For each quantity entered in column B enter the unit of measure code. Units of measure which must be used and the appropriate-
codes are:

ENGLISH UN IT OF MEASURE METRIC UNITQF MEASURE CODE
POUNDS.
TONS. . .

KILOGRAMS . ,
METRIC TONS .

, K

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure taking into
account the appropriate density or specific gravity of the waste.

D. PROCESSES
1. PROCESS CODES:

For listed For each listed hazardous waste entered in column A select the codtM from the list of proc cod* inedinltemllt
to indicate how the waste will be stored, treated, end/or disposed of at the facility.
For non—Itotad hazardous waster For each characteristic or toxic contaminant entered in column A, select the codefrS from the list of process codes
contained in Item III to indicate ell the processes that will be used to store-, treat, and/or dispose of all the non-listed hazardous wastes that
that characteristic or toxic contaminant.
Note: Four spaces are provided for entering process codes. If more are neededr (11 Enter the first three as described above; (2) Enter "000" in the-
extreme right box of Item IV-Od); and (3) Enter in the space provided on page 4, the line number and the additional codeftA

2. PROCESS DESCRIPTION: If a code is not listed for a process that will be used, describe the process in the space provided on the form.

NOTE: HAZARDOUS WASTES DESCRIBED BY MORE: THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous wastes that can be described by
more than one EPA Hazardous Waste Number shall be described on the form as follows:

1. Select one of the EPA Hazardous Wasp Numbers end enter it in column A. On the same line complete columns B,C, and D by estimating the total annual
• quantity of the waste and describing all the processes to be used to treat, store, end/or dispose of the waste.
2. In column A of the next line enter the other EPA Hazardous Waste Number that can be used to describe the waste. In column D(2) on that line enter

"included with above" and make no other entries on that line.
3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous waste.

EXAMPLE FOR COMPLETING ITEM IV (thown in line number* X- 1, X-2, X-3, and X-4 below) — A facility will treat and dispose of an estimated 900 pounds
per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose of three non— listed wastes. Two wastes
are corrosive only and there will be an estimated 200 pounds per year of each waste. The other waste is corrosive and ignitable and there will be an estimated
100 pounds per year of that wane. Treatment will be in an incinerator and disposal will be in a landfill.
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2. PROCESS DESCRIPTION
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included with above
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Continued from page 2.
NC TE: Photocopy tfiis page before completing if you ~*ve more than 26 wastes to.list. Form Approved OMB No. 1S8-S8OO04
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IV. DESCRIPTION OF HAZARDOUS WASTES (continued) •̂̂ •̂̂ •̂ •̂ •̂ •̂ •̂̂ •̂ •̂ •̂ •̂ ^̂ •̂ •̂ •̂̂ •̂ •fl
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Continued from the front.

CPA i.o. NO. (enter from page It

V. FACILITY DRAWING

IV. DESCRIPTION OF HAZARDOUS WASTL^continued)
E. USE THIS SPACE TO LIST ADDITIONAL PROCESS CODES FROM ITEM D(1) ON PAGcT3

All existing facilities must include in the space provided on page 5 a scale drawing of the facility (see instructions for more deail).
VI. PHOTOGRAPHS
All existing facilities must include photographs (aeriaJ or ground—level) that clearly delineate all existing structures; existing storage,.
treatment and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail).

VIL FACILITY GEOGRAPHIC LOCATION
LATITUDE (degree*, minute*. * tecondi) LONGITUDE (degree*, minute*, A tecondtl

VUI. FACILITY OWNER_____________________________________________________________________
i. If the facility owner is also the facility operator as listed, in Section VIII on Form 1. "General Information", place an "X" in the box to the left and

skip to Section IX below.

B. If the facility owner is not the facility operator at listed in Section VUI on Form 1,complete the following items:

2. PHONE NO. (ana cod* A no.)1. NAME Or FACILITY'S LEGAL OWNER

3. STREET OR P.O. BOX 4. CITY OW TOWN-

IX. OWNER CERTIFICATION
/ certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting falsa information,
including the possibility of fine and imprisonment.
A. NAME (print or type)

R. Wayne Godwin
Vice President Production Directoi

X. OPERATOR CERTIFICATION,

B—SIGNATURE

-V-

C. DATE SIGNED

"I . !' ''

/ certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment.
A. N A M E (print or type) B. SIGNATURE C. DATE SIGNED

ERA Form 3510-3 (6-80) PAGE 4 OF 5 CONTINUE ON PAGE



from page 4. Form Approved OMB No. 158-S80004

V. FACILITY DRAWING (see page 4)
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FIBER INDUSTRIES, INC.

SALISBURY PLANT
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Ronald H. Levine, M.D., M.P.H.
STATE HEALTH DIRECTOR

DIVISION OF HEALTH SERVICES
P.O. Box 2091
Raleigh, N.C. 27602-2091

September 17, 1984

Mr. Dow V. Perry, Superintendent
Environmental, Health, and Safety Affairs
Celanese Fibers Operations
P.O. Box 4
Salisbury, N. C. 28144

Dear Mr. Perry:

Subject: Closure of Tanks and Surface Impoundments

This office has reviewed the closure plan submitted for the tanks and surface
impoundments at the Celanese Salisbury plant. The following comments must be
addressed and incorporated into the plan.

General

1. The closure plan must include a milestone chart and an inspection
schedule.

2. Upon completion of closure, certification by the facility owner or
operator and an independent professional engineer must be submitted
(see 265.115 of the regulations).

3. The costs for items 1 and 2 above must be included in the "financial
requirements" section.

Tanks

1. Identify the method of treatment for the chromate containing water
described in II.C.3.

2. Flushing of the tanks must continue until the chromium content of the
effluent is less than 0.05 ppm.

Surface Impoundments

1. The surface impoundment north of the previously sampled impoundments
is subject to the RCRA regulations also and must be closed in the
manner identified in the closure plan.

2. Sludge disposal: Prior to disposal of the fuller's earth-sludge
mixture, Celanese must collect and analyze composite samples from each
of the three impoundments. The analyses of each sample, must include

Jomes B Hunt Jr / Scroh T Morrow MD MPH
C T * T C ne Kir-iDTM rAPONNA / DEPARTMENT OF HUMAN RESOURCES „,„„ „



Mr. Dow V. Perry
Page 2
September 17, 1984

identification of all product constituents used at the facility that
may cause high TOC or TOX values. This may be accomplished by
performing the following analyses: purge and trap, acid extractables,
and base/neutral extractables. Also, the sludge must be analysed for
chromium using the EP toxicity procedure identified in Part 261,
appendix II, of the regulations. Upon receipt of the sample results,
a determination will be made as to which disposal sites would be
suitable.

3. Sludge sampling: A sampling scheme for the sludge in the surface
impoundments must be included in the closure plan. The sampling
scheme should include the sampling grid, location of sampling points,
etc. A minimum of four composite samples from each impoundment will
be required. Each composite must be made up of sludge collected from
a minimum of 5 or 6 locations.

4. After the sludge has been removed from the surface impoundments, soil
samples from beneath the concrete liner must be collected and
analyzed. The soil samples should be collected in areas where leaks
may have occurred. These areas include beneath any seams or cracks in
the concrete. A minimum of four samples from each impoundment will be
required. These samples should be analyzed using the procedures
identified in item 2.

Groundwater Monitoring

1. This office has received the first three sets of groundwater
analyses. Celanese must continue monitoring according to section
265.92-94 of the regulations until closure has been completed.

2. Upon receipt of the amended closure plan, Celanese must continue
groundwater monitoring at the frequency specified in the regulations.
However, Celanese may discontinue analyzing groundwater samples for
the following parameters unless there is an indication of
contamination by these parameters:

a. radium f. methoxychlor
b. gross alpha g. toxaphene
c. gross beta h. 2,4-D
d. endrin 1. 2,4,5-TP Sllvex
e. llndane

3. The groundwater samples received to date indicate that the levels of
TOX, TOC, and specific conductance in the downgradient wells are
higher than the levels in the upgradient well. The constituents
causing these elevated levels must be identified as well as the source
of the constituents. The procedures used to identify these compounds
is given in the surface impoundment section, item 2, above.
Post-closure care will be required if the source of contamination is a
RCRA regulated activity.



Mr. Dow V. Perry
Page 3
September 17, 1984

This office reserves the right to collect and/or split soil and groundwater
samples prior to approval of closure.

Upon receipt of the amended closure plan, this office will issue a public
notice to the local newspaper. Thirty days after issuance of the newspaper
notice, all written comments must be received. If requested, a public hearing
will be held. Otherwise, the comments will be reviewed and the necessary
modifications made to the closure plan. At this time, the closure plan will
receive final approval and closure activities may commence.

If there are any questions, please call Bob Glaser at (919) 733-2178.

Sincerely,

^' wt .-• _ Z t.<~-\_fK *~t
Ŵ.' Strlckland, Head

Solid & Hazardous Waste Management Branch
Environmental Health Section

BG:ct

cc: Rick Doby



Ronald H. Levine, M.D., M.P.H.
STATE HEALTH DIRECTOR

DIVISION OF HEALTH SERVICES
P.O. Box 2091
Raleigh, N.C. 27602-2091

April 13, 1984

Mr. Dow V. Perry
Celanese Fibers Operations
P. 0. Box 4
Salisbury, North Carolina 28144

Re: Change in RCRA classification - NCD041043811

Dear Mr. Perry:

Your application for a change in classification under RCRA
was received in this office on April 13, 1984. You stated that
the treatment tanks and surface impoundment will be cleaned, closed
and inspected. Title 40 CFR, Section 265.112(c) requires a closure
plan to be submitted at least 180 days before you expect to begin
closure. Modify your existing closure plan for correct dates and
include any other changes. Submit the closure plan to this Agency
for review. After a newspaper notice is published the closure
plan will be approved and closure can begin.

Sincerely,

Jerry Rhodes, Environmental Chemist
Solid & Hazardous Waste Management Branch
Environmental Health Section

JR: sms

cc: Mr. Tom Karnoski
Mr. C. Richard Doby, Sr.

Jomes B Hunt. Jr / Soroh T Morrow. MD. MPH
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FIBER INDUSTRIES.INC.

DVP:36:84

March 29, 1984

Mr. Keith Lawson
Solid and Hazardous Waste Management Branch
P. 0. Box 2091
Raleigh NC 27602

RE: Closure Plan NCD 041 043 811 Celanese Fibers Operations (CFO)

Dear Mr. Lawson:

As specified in your letter of February 29, 1984, the
following additions to the CFO closure plan submitted
on October 25, 1983 are submitted for your review:

1. Waste Characterization
2. List of disposers and transporters
3. Cost estimates.

Please contact me for any additional information you may
require.

Very truly yours,

"CELANESE FIBERS OPERATIONS

.
Dow V. Perr
Environ:

PE, Superintendent
Health & Safety Affairs

DVP:st

enclosure

cc: J. S. Butner, w/o enclosure

P. O. BOX 4 SALISBURY, N. C. 28144 TELEPHONE 704-636-6000



DVP:36:84
March 29, 1984

CELANESE FIBERS OPERATIONS

SALISBURY PLANT

ATTACHMENT TO CLOSURE PLAN

I. Waste Characterization (physical & chemical characteristics)

Reference: Sax Dangerous Properties of Industrial Materials,
4th Edition

A. EPA No. D002, Waste Orthochlorophenol,
Light amber liquid with a strong medicinal odor

Mol.wt: 128.6; bp: 174.5°C; fp: 7°C; Flash point: 147°F

Fire Hazard - Moderate, when exposed to heat
Disaster Hazard - Dangerous; it can react with oxidizing

materials when exposed to high
temperatures, this material can give
corrosive & toxic products.

TO FIGHT FIRE - Water, foam, C02 or dry chemical.
Personnal fighting fires should use
self-contained breathing apparatus.

B. EPA No. F002, Waste Perchloroethylene, CC12CC13
Colorless liquid, chloroform-like odor

Mol.wt: 165.82; bp: 121.20°C; Flash point: None

Fire Hazard - Not combustible
Disaster Hazard - Dangerous;when heated to decomposition

it permits toxic chloride fumes.

TO FIGHT FIRE - Personnel fighting fires where this
material is present should use self-
contained breathing apparatus.

C. EPA No. D001, Waste Isopropyl Alcohol/Water Mixture
Isopropyl alcohol properties - clear, colorless liquid

slight odor CH3CHOHCH3

Mol.wt: 60.09; bp:80.3°C; Flash point: 53°F

Fire Hazard - Dangerous, when exposed to heat.
Disaster Hazard - Dangerous; keep away from heat and

open flame.

TO FIGHT FIRE - Water, foam or dry chemical



ATTACHMENT TO CLO 'RE PLAN DVP:36:84
Page 2 - .. . _ March 29, 1984

I. Waste Characterization (Continued)

D. EPA No. D007, Trivalent Chromium Sludge
A precipitate resulting from the reduction of chromate
cooling water corrosion inhibitor from Cr+6 to

Mol.wt: 52.8; bp: N/A; Flash point: N/A

Fire Hazard - None
Disaster Hazard - None

II. Disposal of Wastes

A. Mode of disposal

1. D001 - Incineration

2. D002 - Incineration

3. F002 - Reprocessing and recovery

4. D007 - Sanitary Landfill (Note: EP Tox Test
shows this material to
have a total chromium
level of less than 5.0 ppm)

B. Name of Proposed Receiver of Waste

1. D001 - Caldwell Systems, Inc.
NC D086871282

2. D002 - Rollins Environmental Service
NJ D053288239

3. F002 - Asheland Chemical Co.
NC DC-61263315

4. D007 - Celanese Fibers Operations
Landfill Permit 80-02

C. Name of Proposed Transporter

1. D001 - Sparks Trucking Co.
NCT 000 608356

2. D002 - S. J. Transportation Co.
NJD071629976

3. F002 - Asheland Chemical Co.
NCD061263315



ATTACHMENT TO CLO RE PLAN DVP:36:84
Page 3 - , - - March 29, 1984

Disposal of Wastes(Continued)

C. 4. D007 - None required.



CELANESE FIBERS OPERATION
• SALISBURY PLANT

CLOSURE AND POST CLOSURE PLAN
(RCRA PART 265 SUB PART G)

I. Type of Facility Tank Treatment (Subpart I)________.

Description Chromate reduction unit for reduction of cooling water

corrosion inhibitor from hexavalent chromium to triva-

lent chromium._____________________________

II. Closure (265.112)

A. Partial closure? Not Applicable__________________

B. Maximum estimated inventory during the life of the facility

Approximately 10,000 gallons contained in the tank for_________

processing (tank does not currently contain waste).___________

C. Decontamination Procedure

1. Discontinue the introduction of cooling water containing

hexavalent chromium into the tank;____________________________________

2. Introduce non-contaminated water into the system and______

continue chromate reduction process until the tank is flushed;

3. All chromate containing water will have been treated,

thereby rendered non-hazardous. No material will remain which

Requires disposal in a hazardous waste facility._____________

4. Tanks will remain in place for future use for non-hazardous

materials___________________________________________
D. Schedule for final closure

1. Date of final receipt of waste December 31, 1983

2. Date of removal of waste ' • January 2, 1984______

3. Date of final closure Will begin as soon as authoriza-
tion is received from State.
Will be completed within 180 days
from date of authorization.



III. Post Closure (265.117)

A. Is post closure plan required? No-above ground tank

B. Groundwater Monitoring Required?_No____________

C. Maintenance and monitoring of v/aste containment system?

fiot required ________________________________________

D. Security

1. Type 24 hour security at the site______________

2. Waste Exposed? No____________________•

3. Access by public or livestock is hazardous?

Not applicable_________________________

E. Potential for disturbing the cover? Mone_______

F. Post Closure care.

1. 30 year plan required? No________________

G. Deed Notation? Not required_______________

DATE: July 6, 1984



CELAMESE FIBERS OPERATION
SALISBURY PLANT

FINANCIAL REQUIREMENTS
(RCRA PART 265 SUBPART H)

I. Type of Facility Tank - Treatment (Subpart I).

Description Chromate Reduction Unit_____

II. Cost Estimate for facility closure

No closure costs are anticipated since all wastes are removed via

the normal operation procedure. Tanks have been rinsed and no

longer contain any waste residues.

III. Cost estimate for post closure monitoring and maintenance

No post closure program is required for a tank treatment facility.

DATE July 6. 1984



CELANESE FIBERS OPERATION
SALISBURY PLANT

CLOSURE AND POST CLOSURE PLAN
(RCRA PART 265 SUB PART G)

I. Type of Facility Surface Impoundment_____

Description Concrete sludge basin for containment of chromic

hydroxide (Trivalent Chromium) precipitate received

from the Plant chromate reduction unit_________

II. Closure (265.112)

A. Partial closure? Mo

B. Maximum estimated inventory during the life of the facility

100,000 gallons of sludge________________________

C. Decontamination Procedure

1. Fullers earth will be mixed with sludge in basin to absorb

free liquids_____________________________________________

2. Sludge will be removed from basin using backhoe and/or

hand tools__________________________________

3. Sludge will be transported by truck to Needmore Road____

Landfill for disposal__________________________

4. Concrete basin and equipment used for basin cleanout will

be rinsed with process water v;hich will be pumped into drums

for disposal at landfill. Fullers earth will be mixed with

contents of each drum to absorb free liquids____________

5. Basins will remain in place for future use for non-______

hazardous materials.________________________________

D. Schedule for final closure

1. Date of final receipt of v/aste January 2, 1984



2. Date of removal of v/aste Will begin as soon as authors
zation received from State

3. Date of final closure Within 180 days from date of
authorization.

III. Post Closure (265.117)

A. Is post closure plan required? Mo-all impoundment material

will be removed at closure. In addition, EP Toxicity

tests on this sludge show total chromium to be less than

5.0 mg/1 (see attached laboratory reports). Therefore,

this impoundment will not be hazardous at closure. As a

result, this facility is not subject to post closure

care as described in Subpart G (Ref. 265.228 (b), (c))

B. Groundwater Monitoring Required?_No_____________________

C. Maintenance and monitoring of waste containment system?

Not required________________________________

D. Security

1. Type 24 hour security at the site_________________

2. Waste Exposed? No_________________________________

3. Access by public or livestock is hazardous?

Not applicable ______________•

E. Potential for disturbing the cover? Ho__________

F. Post Closure care.

1. 30 year plan required? No_________________

G. Deed Notation? Mot required_________________

DATE: July 6, 1984



CELANESE FIBERS OPERATIONS

SALISBURY PLANT

ATTACHMENT TO CLOSURE PLAN

I. Waste Characterization (physical and chemical characteristics)

Reference: Sax Dangerous Properties of Industrial Maerials,
4th Edition

Trivalent Chromium Sludge

A precipitate resulting from the reduction~of chromate cooling
water corrosion inhibitor from Cr to Cr .

Mol. wt: 52.8; bp: N/A; Flash point: N/A

Fire Hazard - None
Disaster Hazard - None

II. Disposal of Wastes

A. Mode of disposal

Sanitary Landfill (Note: EP Tox. Test shows this material to
have a total chromium level of less than
5.0 ppm.)

B. Name of Proposed Receiver of Waste

Celanese Fibers Operation
Landfill Permit 80-02



CELANESE FIBERS OPERATION
SALISBURY PLANT

FINANCIAL REQUIREMENTS
(RCRA PART 265 SUBPART H)

I. Type of Facility Surface Impoundment

Description Concrete sludge basin for containing chromic
hydroxide trivalent precipitate received from'.,
the Plant chromate reduction unit.____________

II. Cost Estimate for facility closure

A. Backhoe with operator 80 hrs @ $95/Hr $ 7,600

B. Boom truck with operator 5 days @ $310/day $ 1,550

C. Hydraulic pump 5 days @ $375/day $ 1,875 •

D. Trucks with driver 120 Hrs @ $45/hr $ 5,400

E. Labors 100 hrs @ $ll/hr $ 1,100

F. Supervisor 120 hrs 0 $30/hr $ 3,600

G. Fullers earth 450,000 Ibs @ $0.03/lb $13,500

$34,625

Contingency 15% . $ 5.194

$39,819

Say $40,000

III. Cost estimate for post closure monitoring and maintenance

No expense anticipated because this facility is not subject to post

closure care. All wastes will be removed from basin eliminating

possibility of future groundwater contamination and need for post

closure monitoring.

DATE July 6, 1984______



<3/ttr.
CONSULTING ENGINEERS
POST OFFICE DRAWER *Z8

GREENWOOD. SOUTH CAROLrNA

LABORATORY ANALYSIS REPORT

FOR: CELANESE FIBERS OPERATIONS SAMPLE DATE: 04-20-84
LOCATION: SALISBURY NC DATE RECEIVED: 04-20-84
JOB NUMBER: 1939-1 84 REPORT DATE: 04-30-84

SOUTH CHROMATE POND

PARAMETER _______ ____ 840806 . 840807
CHROMIUM (TOTAL) 1.72 2.07

SAMPLE 840306 IS SLUDGE- EAST END
SAMPLE 840807 IS SLUDGE- MID-EAST

NOTES
1. RESULTS IN MG/L EXTRACT LEVEL.
2. ANALYSIS AS PER HAZARDOUS WASTE TOXIC EXTRACTION PROCEDURE (TEP)..

SAMPLED BY GTS.JLM ANALYSIS BY MPM__—... „——— ———————— —_
/ /// / -f / /fA
^ APPROVED ̂  ^L7 'OHN H. McCORD,J1?. E. CARL BURRELL,;i*R .

PAGE 10F 4
NO.&40272



- Bairn? Sc JHrakl^- v- i^k

CONSULTING ENGINEERS
POST OFFICE DRAWER 428

GREENWOOD. SOUTH CAROLINA H96AB

003-229-5211

LABORATORY ANALYSIS REPORT

FOR:
LOCATION:
JOB NUMBER

CELANESE FIBERS OPERATIONS
SALISBURY NC
1939-134

SAMPLE DATE:
DATE RECEIVED:
REPORT DATE:

04-20-84
04-20-84
04-30-84

SOUTH CHROMATE POND

PARAMETER
CHROMIUM (TOTAL)

84OB08
<0. 02

840809
<0. 02

SAMPLE 840808 IS SLUDGE- MID WEST
SAMPLE 840809 IS SLUDGE- WEST END

NOTES
1. RESULTS IN MG/L EXTRACT LEVEL.
2. ANALYSIS AS PER HAZARDOUS WASTE TOXIC EXTRACTION PROCEDURE (TEP).
3. FOR ANALYSES HAVING THE LESS THAN «) NOTATION THE VALUE PRESENTED

IS THE LOWER LIMIT OF DETECTION FOR THE METHOD AND/OR INSTRUMENT.

SAMPLED BY_GTS^JLM

CHECKED E-

ANALYSIS BY MPM

( / 'X\ XJOHN H. McCORD,JK<-̂-/̂

APPROVED B Y _ 4 _ _ _- _£/£_£;£_ ̂ Jj£ ££&

E. CARL BURRELL,JR.

PAGE 20F 4
NO.840272
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CONSULTING ENGINEERS
POST OFFICE DRAWER *28

GREENWOOD, SOUTH CAROLINA 2SS-4S

8O3-2Z9-S2I I

LABORATORY ANALYSIS REPORT

FOR: CELANESE FIBERS OPERATIONS
LOCATION: SALISBURY NC
JOB NUMBER:1939-184

SAMPLE DATE:
DATE RECEIVED:
REPORT DATE:

NORTH CHROMATE POND

04-20-84
04-20-84
04-30-84

PARAMETER 840810 840811
CHROMIUM (TOTAL) 0 .61 0 .50

SAMPLE 840810 IS SLUDGE- EAST END
SAMPLE 840811 IS SLUDGE- MID-EAST

NOTES
1. RESULTS IN MG/L EXTRACT LEVEL.
2. ANALYSIS A3 PER HAZARDOUS WASTE TOXIC EXTRACTION PROCEDURE (TEP)

SAMPLED

CHECKED *

QTS^JLM

JOHN H. McCORD,J«.

ANALYSIS BY__MPM

APPROVED BY

E. CARL BURRELL,JR.

PAGE 30F 4
NO.040272



is fc JFiogfc
CONSULTING ENGINEERS
POST OFFICE DRAWER «28

GREENWOOD, SOUTH CAROLINA 396-48

803-229-5211

LABORATORY' ANALYSIS REPORT

FOR: CELANESE FIBERS OPERATIONS
LOCATION: SALISBURY NC
JOB NUMBER;1939-184

SAMPLE DATE:
DATE RECEIVED;
REPORT PATE:

NORTH CHROMATE POND

04-20-84
04-20-84
04-30-84

PARAMETER 840812 840813
CHROMIUM <TOTAL) 0 .47 0 . 16

SAMPLE 840812
SAMPLE 840813

IS SLUDGE- MID-WEST
IS SLUDGE- WEST END

NOTES
1. RESULTS IN MG/L EXTRACT LEVEL.
2. ANALYSIS AS PER HAZARDOUS WASTE TOXIC EXTRACTION PROCEDURE (TEP)

SAMPLED BY_QTSj.JLM.

CHECKED

ANALYSIS BY MPM

JOHN H. McCOR

APPROVED BY

E. CARL BURRELCrTJR

PACE 4OF 4
NO .
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FIBER INDUSTRIES, INC.
SALISBURY PLANT

FINANCIAL REQUIREMENTS
(RCRA PART 265 SUB PART H)

I. Type of Facility Storage.

Description Contsiotte.d oA.ea fan. &to?w.Q(L o& 55 gatton

IT. Cost Est imate for fac i l i ty closure
A.

J, C£ean up o
2 ymtoneA x 40 lvu> x $10.30/k>i. fc $824,00

J, P^spo4o£ 0({ abto/ibant ma£&i<ia£ in

]0 dsium x $5J,50 eac./t du>po&aJL c.ot>t - 500.00

C, VJj>pot>vJi C.O&&) £01 drum* 0(J diummtd watte. mat&Uat

J, A^iuwie J.00 ckum^ o^ Liquid voaAtz. iwcu.vu.ng fin
the. facAJLity out the. time, oft

300 dsuwi> x $51.50 each dstipoAal cott - '5150.00.
TotalS 64&9.00

HI. Cost est imate for post closure monitoring and maintenance

(Not sizqiuAdd fjoi, <t>tox.age. fiacsiti

DATE 10/25/B3



©1-

FIBER INDUSTRIES, INC.
SALISBURY PLANT

FINANCIAL REQUIREMENTS
(RCRA PART 265 SUB PART H)

I. Type of Facility $„*.£„„

De s c r ip t i onConcAete Atudge. boa-in jo*. c.ontcu.ni.nQ c.knorru.c hydsioxJ.de.
tsu.voJte.nt ptie.cA.pit.aiz /lece-tved fiiom the. rianz chsiomatt"

leduc/t-um un>c£.

IT. Cost Es t ima te for f ac i l i ty closure

A, Remove woiie and ctiipo^e by land du#u.bu£aw including e.ng4ne.eA<.ng

$20,600.00
B. C£ean up and ^ecu/ie a^iea

2 emp-£o«/eei x 40 hsu> x. $J0.30/hsi. = B24.00
Gland Total $21,424.00

I I I . Cost est imate for post closure monitoring and maintenance

(No expense anticJ,pate.d because £n<66 ^ac^lLity &> not Au.bje.ct to pott
casie.. See Po&t Cto&uAe. Plan Hn thli, book]

DATE 10/25/S3



FIBER INDUSTRIES, INC.
SALISBURY PLANT

FINANCIAL REQUIREMENTS
(RCRA PART 265 SUB PART H)

I. Type of Facility Tank - Treatment (SubpaAt J)

Description chJiomajte. ^dac^tion Un^C________

II. Cost Est imate for f ac i l i ty closure

No c/oiuAe. c.o&tt> ate an£icA.patz.d 4-ozce att ka.zaA.douA
JM. the. notvmoJi opeAa£inQ pioc.e.dusie.,

III. Cost estimate for post closure monitoring and maintenance

No po4-£-c£04u/i.e ptioQMm -L& AeqtuAed &oti a. tank

DATE !P/25/&3



Ronald H. Levine, M.D.. M.P.H.
STATE HEALTH DIRECTOR

DIVISION OF HEALTH SERVICES
P.O. Box 2091
Raleigh, N.C. 27602-2091

January 10, 1985

MEMORANDUM

TO: A.R. Hagstorm, Environmental Engineer
State^ngineering Review Unit

FROM: Sj^Qtordon Layton, Environmental Engineer
>lid and Hazardous Waste Management Branch

Environmental Health Section

SUBJECT: CELANESE CORP LAND APPLICATION OF SLUDGE, ROWAN COUNTY.

In accordance with the Memorandum of Understanding between our departments,
the following comments concerning RCRA requirements are offered for the
referenced subject:

1. Based on the submitted information, the waste appears to be non-hazardous
(RCRA).

2. Annual cadmium applications should not exceed 1.78 Ibs. Cd/acre.
Cumulative cadmium applications should not exceed 4.45 Ibs. Cd/acre.

3. Should analysis show that PCB is present at greater than 10 ppm (dry
weight) the waste- sludge must be Incorporated into the soil by discing,
subsurface injection, or other appropriate measure.

4. No sludge should be disposed in areas subject to the 100-year flood.

5. Public access should be controlled for 12 months following the last
application event.

6. All grazing by animals whose products are consumed by humans must be
prevented for one month following the last application event.

7. The following paragraph should be made a part of the property deed:
"Portions of this property have received solid waste at high cadmium
application rates and care should be taken when food chain crops are grown
due to a possible health hazard."

WLM/JGL/plg

STATE OF NORTH CAROLINA-James G. Martin, Governor / DEPARTMENT OF HUMAN RESOURCES-Phillip J. Kirk, Jr., Secretary



DIVISION OF ENVIRONMENTAL MANAGEMENT
i

December 7, 1984

M E M O R A N D U M

TO:

FROM:

Mr. 0. W. Strickland, Head
Solid and Hazardous Waste Management Branch

Mr. K\ R. Hagstorm, Environmental Engineer
State Engineering Review Unit

SUBJECT: Celanese Fibers Operations, A Division of
Celanese Corporation
Salisbury Plant
Disposal of Wastewater Sludge by Land Application
Rowan County

The Celanese Fibers Operations has requested a nondischarge permit for
construction and operation of a sludge application site for disposal of gene-
rated sludge from their Salisbury Plant. As per the agreement between our
departments, I am hereby requesting your review and comments on the attached
documents.

Please review this information to determine if it is nonhazardous and
nontoxic and provide our office with your comments. If questions arise, please
call me at this number (919) 733-5083, extension, 103.

Enclosure



IEIANESE
FIBERS OPERATIONS

DVP:125:84

November 1, 1984

CERTTFTFT) MAIL
RECETJPT REQUESTED———TO D. V. PERRY

Mr. A. R. Hagstrom, Environmental Engineer
Division of Environmental Management
P.O. Box 27687
Raleigh NC 27611

SUBJECT: Permit Application APN 004540
Celanese Fibers Operations, Salisbury Plant
Disposal of Waste Sludge - Land Application

Dear Mr. Hagstrcm:

The attached information is provided in response to your September 7, 1984
request for additional information in connection with the subject permit
application.

Please note that the permit request is for future disposal of digested waste
water treatment solids. Approval of this application will result in the
installation of land irrigation equipment to allow disposal of these solids
as they are generated. The project does not include land application of
sludge presently contained in the sludge storage lagoon.

Very truly yours,

FIBERS OPERATIONS

Dow V. Perry, p.E., Superintendent
Environmenrai^Health & Safety Affairs

DVP;st '• '

enclosures: .
....Let±er.BCB-4?8=84__i,_ .._ .

Topographic map
Laboratory report

cc: J. C. Pullen o 9 ...
T. M. Halley w/o enclosure ° u -•'•«3/!V££D;»,ARon Riggs w/o enclosure . «-i|«f\tj
D. A. Wenker w/o enclosure
M. A. Freeze w/o enclosure
Paul Nodtvedt w/o enclosure

CELANESE FIBERS OPERATIONS • P.O. BOX 4. SALISBURY. NORTH CAROLINA 28144 • TELEPHONE 704—636-6000

A DIVISION OF CELANESE CORPORATION



•patois '&
CONSULTING ENGINEERS
POST OFFICE DRAWER 428

5PEENWOOD. SOUTH CAROLINA 29S-18

SOB- aao- 5211

October 30, 1984
Serial No. ECB-498-34
File Humber 1939-181.1

Mr. Dow Perry
Celanese Fibers Operations
?. 0. Box 4
Salisbury, NC 28144

RE: Land Application of Wastewater
Treatment Plant Sludge

Dear Mr. Perry:

We have received a copy of the August 29, 1984 correspondence from
Mr. A. R. Hagstrom of the North Carolina Department of Natural Resources
and Community Development. Through this correspondence, Mr. Hagstrom
requested additional information concerning the proposed land application
of wastewater treatment plant sludge project at Celanese Fibers Operations,
Salisbury, North Carolina.

As requested, we have performed tasks required to generate the
information requested. The following is, therefore, presented as an
item by item response to Mr. Hagstrom's request.

1. EP Toxic Analysis - A digester waste sludge sample for EP
Toxic Analysis was collected on September 21, 1984. The
results of this work are attached.

2. Topographic Map - Attached is a topographic map whereon the
application site is presented.

3. Method of Sludge Transport - Proposed is that the digester
waste sludge be conveyed to the site by pumping through
permanent piping. The sludge will be applied to the surface
with established cover crop through the use of sprinkler _
heads. The sprinkler heads will be selected to provide • --•*••-;
controlled site distribution and limited aerosol production.

4. Odor Problem Potential - The material which will be irrigated
is the waste sludge from the aerobic digester at the wastewater
treatment plant.. The sludge has been extensively aerated and
digested. Offensive odors are not a problem at the wastewater
treatment "plant and offensive odors were not a problem with a
previous land application project conducted at the site.



Mr. Dow Perry
October 30, 1984
Pace.Two (2)

Further, the land application project site is on plant property
and is somewhat remote with respect to the dwellings of
neighboring property owners. Based on the above information
and experience, offensive odors are not projected to be a
problem resulting from the implementation of this project.

In summary, this project was designed to allow for the disposal, on
an as needed basis, of digested wastewater treatment plant solids. This
is preferable to the present practice of lagooning. In addition, sludge
lagoon capacity at the plant site is nearly consumed and a quantity of
sludge is presently contained in a lagoon formerly utilized for effluent
polishing. This project does not include the land application of that
presently stored on site. The project does assure that additional
sludge volumes will not require long-term storage. Wastewater treatment
plant solids control and management will be made possible through the
implementation of this project.

Enclosed for your submittal to the Mooresville office of the North
Carolina Department of Natural Resources and Community Development is a
copy of information pertinent to this project.

If you have-questions or if we may be of additional assistance,
please do not hesitate to call.

Very truly yours,

DAVIS & FLOYD, INC.

E. Carl Burrell, Jr.

ECBJr/ptm

Enclosure: As stated in letter



is & JFlqjfc,
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POST-OFFICE DRAWER +ZB

:."»EEMWOOD. SOUTH CAROLINA 2&6-*B ^^ _ .. -. • • ,
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8O3-229-52H rli\ ' i ' l l ' J

LABORATORY ANALYSIS REPORT

FOR: CELANESE FIBERS OPERATIONS SAMPLE DATE: 09-21-84
LOCATION: SALISBURY NC DATE RECEIVED: 09-21-84
JOB NUMBER:1939-181.1 REPORT DATE: 10-30-84

EP TOXICITY

PARAMETER
ARSENIC
BARIUM
CADMIUM

' CHROMIUM (TOTAL)
LEAD
MERCURY
SELENIUM
SILVER

1 ENDRIN
LINDANE
METHYOXYCHLOR
TOXAPHENE
2,4-D
2,4,5-TP(SILVEX>

342127
<0 .002
0,26

<0.005
<0.02
<0 .05
0.0148

<0.005
<0.02
<0.0001
<0.001
<0.01
<0.001
<0.01
<0.001

SAMPLE 842127 IS DIGESTOR SLUDGE

NOTES
1. RESULTS IN MG/L EXTRACT LEVEL UNLESS NOTED OTHERWISE.
2. ANALYSIS AS PER HAZARDOUS UASTE TOXIC EXTRACTION PROCEDURE (TEP).
3. FOR ANALYSES HAVING THE LESS THAN «) NOTATION THE VALUE PRESENTED

IS THE LOWER LIMIT OF DETECTION FOR THE METHOD AND/OR INSTRUMENT.

SAMPLED BY _ G^SMITH ____________ ANALYSIS BY _ MPM^GIS^JDH ________

CHECKED < j ^ < > APPROVED B Y

RD.jV;H. McCORD.j; E. CARL BURRELL.JR

PAGE 10F 1
NH ..-.i 40 bo4



CLEVELAND QUADRANGLE
NORTH C A R O L I N A

7.5 M I N U T E SERIES (TOPOGRAPHIC)
" :

-•,"w-:"^rf-^"' v~: ~~v\'y ^/"L-/&•-/"" '" ' A-- -./-. ~*^. : -r •«•,..-.-..• t\ \ ,\ / f i-\-/_>-- ""-,: . !'•,'•"•„ /^ " . * ' * •• -*> • - i w , —-- rv *'' "^ ">• *•** ^r • r\
^..-fs^i'.'•'-.-..- >;^^r \K ^j t - 'v

A^Zf.-. J-^ Jr'.L ) .••:'/^V^"" si*.



^EELANESE
FIBERS OPERATIONS

DVP:96:84

August 24, 1934

CERTIFIED MAIL J t̂f**-:̂ ^
RETURN RECEIPT REQUESTED /jl&ft&sitf* Wrifa
TfTTi—fl—PPRRY——————— /fla**^ "* V JfTO D. V. PERRY

Mr. W. C. Mills
Division of Environmental Management
P.O. Box 27687
Raleigh NC 27611

RE: Non-Discharge Permit Application - Sludge Disposal
Through Land Application

Dear Mr. Mills:

Enclosed are the permit application and engineering report
for your use in considering Celanese Fibers Operations
proposal to dispose of digested Wastewater Treatment Plant
sludge through land application procedures.

Very truly yours ,

SEv FIBERS OPERATIONS

Dow V. Perry P.E. , Superintendent
Environmental Health & Safety Affairs

DVP:st

enclosures :
Permit Application
Report by Davis & Floyd (2)

cc: E. C. Burrell, Jr. - Davis & Floyd w/o enclosures
R. D. Riggs - CFO w/o enclosures
T. M. Halley - CFO w/o enclosures

CELANESE C:BERS OPERATIONS • P.O. BOX 4. SALISBURY. NORTH CAROLINA 28 U4 • ~EtEouONf: '•?-—635-6CCC

A DIVISION OF CELANESE CORPORATION



Ronald H. Levine, MC
STATE

C^MP.H.
tf QWECTOR

DIVISION OF HEALTH SERVICES
P.O. Box 2091
Raleigh, N.C. 27602-2091

July 1, 1982

Mr. Ralph M. Mellon, P.A.
Ogletree, Deakins, Nash,

Smoak-Stewart
1000 East North
P.O. Box 2757
Greenville, SC 29602

Dear Ralph:

We have evaluated the request submitted on behalf of Fiber Industries,
Inc., _Salisbury. North Carolina (ID number NCD041043811) concerning the
aprJTTcab~TTity~~of N.C. Hazardous Waste Management Regulations to the existing
management procedures for cooling water blowdown. The following comments
are offered.

North Carolina does not consider the open steel tanks utilized for
treatment to be a totally enclosed system. In all open tanks there is
a potential for over topping and discharge to the environment. If the
tank were closed and influent and effluent were controlled by a metering
system, we would consider the tanks "closed tanks". The definition of
"totally enclosed treatment facility" includes the entire treatment train,
not just specific parts, and each part of the treatment train would have
to be subjected to the "totally enclosed" standard before we would rule
on a totally enclosed treatment facility.

North Carolina is aware that EPA has proposed a change from total
to hexavalent chromium for EP toxicity. Until this change is finalized
the EP toxicity standard for total chromium will be utilized, except for
delisting petitions. North Carolina will consider a delisting petition
based on the hexavalent chromium content.

In order to fully evaluate the applicability of the Hazardous Waste
Management Rules, the following information is needed.

EP toxicity on the effluent from the final treatment tank prior to
discharge to the first concrete lined'structure. Your table is not self-
explanatory but this effluent appears to sometimes be toxic. If it is
not EP toxicity from the process, it is not subject to the hazardous waste
regulations.

If it is EP toxic and the concrete structure does not meet the
definition of a tank, the concrete structure must be managed as a
hazardous waste treatment surface impoundment.

STATE OF NORTH CAROLINA
James 8 Hunt, Jr

/
DEPAR™ENT °" *UMAN RESOURCES

Sarah T Morrow, M D . M PH

SECRETARY



Mr. Ralph M. Mellon, P.A.
Page 2
July 1, 1982

Be advised that there are proposed regulations (40 CFR Part 266) for
treatment tanks that will replace the temporary tank exemption now in effect.

Sincerely,

Jerry Rhodes, Environmental Chemist
Solid & Hazardous Waste Management Branch
Environmental Health Section

JR:lc



J
Ronald H. Levine, M.D.. M.P.H.

STATE HEALTH DIRECTOR

DIVISION OF HEALTH SERVICES
P.O. Box 2091
Raleigh, N.C. 27602-2091

Mr. Don Perry
Fiber Industries, Inc.
P.O. Box 4
Salisbury, NC 28144

Dear Mr. Perry:

February 1, 1982

V,Receipt of your December 23, /I981 correspondence indicates
that your facility has correeted-fhe deficiencies noted during
a December 14, 1981 RCRA inspection.

Thank you for your cooperation and please do not hesitate
to contact us if we may be of future assistance.

Sincerely,

i. 'StrTclTland, Head
Solid & Hazardous Waste Management Branch
Environmental Health Section

OWS:nlc

cc: Mr. Jerry Rhodes
Mr. Rick Doby

James B Hunt, Jr / Soroh T Morrow, MD. MPH
STATE OF NORTH CAROLINA COVERNOR / DEPARTMENT OF HUMAN RESOURCES SECRETARY



April 10, 1981

Mr. Daw V. Perry, P.B.
Environmental, Health * Safety Supt.
Fiber Industries, Inc.
P. 0. Box 4
Salisbury, NO 28144

Re: FIX Landfill Close-out
Bvy. 70 V Plant Site

Dear Mr. Perryt -
Tour letter of January 20, 1981, requesting eloeure

of an inactive landfill ia approved aa follovai

1. Closure to follow the procedure outlined in the
letter.

2. Future monitoring of the aite to be conducted by
FIX and DBS.

3. A final inspection made by Mr. C. Richard Doby, Sr.

If you have any questions, pleaae advise.

Respectfully,

J. Cordon layton, Environments! Engineer
Solid 4 Hazardous Waste Mensgeaent Branch
Fnvirommentsl Health Section

JCLma
cct Mr. C. Richard Doby, Sr.

Mr. Gary D. Babb



INDUSTRIES.INC.

January 20, 1981

Mr. 0. W. Strickland, Chief
Solid & Hazardous Waste Management Branch
Department of Human Resources
P. 0. Box 2091
Raleigh, North Carolina 27602

SUBJECT: LANDFILL CLOSURE AT THE SALISBURY PLANT SITE

Dear Mr. Strickland:

Fiber Industries, Inc. (FII) plans to close an inactive landfill
facility located at its Highway 70W plant site in Rowan County.
This landfill facility was inspected by your field representatives
Rick Doby and Gordon Layton on May 21, 1980 in response to our re-
quest for advice on the proper closure procedure. The following
information will acquaint you with this facility.

Material Disposed at the Landfill Facility

The material disposed of is glycol recovery unit (GRU) still bottoms
which is a solid waste by-product of the glycol recovery process at
this plant. This material is the same as described in the Engineer-
ing Report submitted as a part of our application in November, 1973,
to operate our Needmore Road Landfill (Permit No. 80-02) and is non-
hazardous as defined by RCRA regulations. These GRU bottoms were
deposited at the plant site landfill facility prior to approval of
the Needmore Road permit on March 11, 1974. The GRU plant site land-
fill facility has been inactive since 1974.

Groundwater Analysis

In anticipation of closing this landfill, FII installed observation
wells at this landfill in January, 1980. The following data was
obtained from these wells on November 6, 1980. Tests were chosen
from RCRA sampling parameters defined in Section 265.92 and are tests
which our laboratory could perform. Results were:

Well #1 Well #2

1. RCRA Drinking Water Standards
a. Chromium <0.01 ug/ml <0.01 ug/ml
b. Lead ' 0.1 ug/ml 0.1 ug/ml

P. O. BOX 4 SALISBURY, N. C. 28144 TELEPHONE 704-636-6000
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2. RCRA Groundwater Quality Parameters
a. Phenol <1.0 ug/ml <1.0 ug/ml
b. Sulfate 1.5 ug/ml 1.5 ug/ml

3. RCRA Groundwater Contamination
Parameters
a. pH 6.90 6.17
b. Specific Conductance 416 133

4. Antimony (Not a RCRA Parameter) <0.1 ug/ml <0.1 ug/ml

< defined as: less than detection limit or
none detected

Closure Plan

FII will close this landfill facility in accordance with accepted
Sanitary Engineering practices. This includes the following:

1. The landfill will be covered with at least two feet of suitable
earth.

2. The cover will be adequately sloped to allow surface runoff in
a controlled manner to prevent excessive erosion or offsite
siltation.

3. The finished surface will be seeded with grass.

4. Once the facility closure has been approved in accordance with
the requirements of the Division of Health Services, FII will
provide future maintenance as necessary to preserve the proper
closure.

Your approval is requested to proceed with this closure plan.

Very truly yours,
BER INDUSTRIES, INC.

A
Dow V. Perrŷ P.E.
Environmental, Health & Safety Supt.

DVP:pem

cc: C. Rick Doby, Sr., Dept. of Human Resources
Julian M. Foscue, Dept. of Human Resources
W. H. Town, Fiber Industries
H. E. LeGrand, Fiber Industries



OGLETREE, DEAKINS, NASH, SMOAK AND STEWART
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June 11, 1982
29304

(803)535-82(6
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Mr. 0. W. Strickland
Head, Solid and Hazardous
Waste Management Branch

Division of Health Services
North Carolina Department of Human

Resources & Community Development
Post Office Box 2091
Raleigh, North Carolina 27602

Dear Mr. Strickland:

On behalf of Fiber Industries, Inc., we have reviewed the
wastewater treatment system at its Salisbury, North Carolina
plant and have concluded it is not within the scope of the haz-
ardous waste regulations promulgated by your Department and by
the United States Environmental Protection Agency (EPA). This
will set forth a description of the treatment system and our
interpretation of the regulations. We hope you agree with our
conclusions, and respectfully solicit your concurrence.

It should be noted that the Part A application for the
Salisbury plant was filed out of an abundance of caution to en-
sure that the plant achieved interim status. It was filed to
allow, for example, for the management of spills of raw materials
or products which could result in the generation of a hazardous
waste and for the storage of waste beyond 90 days if desired. It
turns out, that because of changes in the regulations since the
initial May 19, 1980, promulgation and because of changes in the
methods of operation at the plant, the only hazardous waste
which, after treatment, is handled in the wastewater treatment
system is the cooling water blowdown. Of course, if you agree
with our conclusion that the procedures for handling the cooling
water is not covered by the regulations, then the Salisbury plant
will not need interim status or a final permit for the waste-
water treatment system.

The cooling water at the plant is treated to render it less
corrosive and the resulting cooling water blowdown contains hexa-
valent chromium. Your attention is invited to the attached sche-
matic drawing for a better understanding of the relevant parts of
the system.



Mr. 0. W. Strickland
June 11, 1982
Page Two

The cooling water blowdown is stored in an aboveground
concrete tank (not shown in the drawing) and then passes suc-
cessively through steel tanks 1 and 2 wherein the chromium is
reduced to its trivalent state. As indicated in the drawing,
this is accomplished by the introduction of sulfuric acid and
sulfur dioxide in tank 1 followed by a final pH adjustment with
caustic in tank 2.

The effluent from tank 2 is passed to one of three concrete
lined excavations 3 wherein solids are allowed to settle out.
The liquid phase is passed from the excavations 3 to a concrete
equalization basin 4 which also receives wastewater from other
parts of the plant. The effluent from the equalization basin 4
is passed successively through aeration basins, clarifiers, and
polishing ponds (not shown in the drawing) from which it is
eventually discharged under the control of an NPDES permit.

The wastewater entering the equalization basin from the
other parts of the plant is not hazardous according to the 40
C.F.R. Part 261, Subpart C characteristics nor does it contain
any of the listed wastes in 40 C.F.R. Part 261, Subpart D. Ac-
cordingly, the only waste that need be considered insofar as
this inquiry is concerned is the cooling water blowdown.

Extensive analyses of the cooling water and the sludge re-
sulting from the reduction process have been conducted. The
data from these analyses are reported in the attached Table and,
as indicated in the Table, were obtained from samples collected
throughout the treatment system. In summary, it is clear that
the level of hexavalent chromium in the effluent from reduction
tank 2 is not of environmental concern. Similarly, the levels
of total chromium and hexavalent chromium in the sludge, the ef-
fluent from the excavations 3 and the effluent from basin 4 are
well below 5 ppm.

In our reading of the regulations, the cooling water blow-
down satisfies the characteristic of EP Toxicity as set forth
in 40 C.F.R. § 261.24 because the level of chromium is above
5 ppm. The reduction of the chromium, therefore, satisfies the
definition of treatment in 40 C.F.R. § 260.10(73). However, we
believe the steel tanks wherein the reduction is accomplished
satisfy the definition of a totally enclosed treatment facility
as set forth in 40 C.F.R. § 260.10(70) even though the tanks are
open to atmosphere. We reach that conclusion because of the ab-
sence of any other hazardous constituents in the cooling water,
such as volatile organics which could escape, and because the
tanks are constructed and operated in a manner which would pre-
vent the release of a hazardous substance to the environment.
Of course, by satisfying the totally enclosed treatment facility
exemption, the reduction tanks are exempt from regulation under



Mr. 0. W. Strickland
June 11, 1982
Page Three________

the provisions of 40 C.F.R. § 265.1(c)(9). We are enclosing a
copy of the engineering drawings for the chromium reduction tanks.
These were followed in constructing the tanks. As you can see,
there is little chance for a release to the environment.

We have also concluded that the sludge which accumulates in
the concrete lined excavations is not a hazardous waste because
the levels of chromium (total,and hexavalent) are both well be-
low 5 ppm. Also, the effluent from both the concrete lined ex-
cavations and the equalization basin have total and hexavalent
chromium levels below the 5 ppm limit and thus should not be
judged hazardous.

You will note that we have, in some cases, based our con-
clusions on the levels of hexavalent chromium and not on total
chromium (Sample A from the reduction tank effluent). This is
because, as you know, EPA has quite properly reevaluated this
parameter and has proposed an amendment to the extraction pro-
cedure such that it will measure hexavalent chromium instead of
total chromium. 45 Federal Register 72029 et seq., October 30,
1980. EPA's proposed change is based on the fact that wastes
containing exclusively, or nearly exclusively, trivalent chromium
are not hazardous due to chromium concentrations since such wastes
do not pose a substantial threat to human health or the environ-
ment .

We are aware, of course, that EPA's proposed amendment has
not been officially promulgated in final form. However, in sub-
sequent rulemaking, EPA has clearly adopted the hexavalent chro-
mium parameter. For example, in acting upon a petition by the
Chamberlain Manufacturing Corporation under the provisions of
40 C.F.R. § 260.20, EPA made the following statement at 46 Fed-
eral Register 61278 (December 16, 1981), footnote 17:

On October 30, 1980, the Agency proposed to
amend the characteristic of EP toxicity to measure
for hexavalent chromium rather than total chromium.
The Agency expects to finalize this proposal in the
near future. In the meantime, the Agency is ana-
lyzing delisting petitions for which chromium is
the constituent of concern by both assessing the
concentration of total and hexavalent chromium in
the waste extract. If the concentration of hexa-
valent chromium is relatively low, the Agency has
decided to consider the concentration of hexavalent
chromium rather than total chromium in making a
decision.
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Mr. 0. W. Strickland
June 11, 1982
Page Four ______

We are hopeful that the State of North Carolina will adopt the
same philosophy insofar as this parameter is concerned.

In summary, we believe the wastewater treatment system at
Salisbury is being operated such that it is unnecessary to regu-
late it under the hazardous waste management regulations. We
would appreciate your reaction to our conclusions.

If you would like further elaboration on any particular
point, please contact us at any time. Also, if you or any mem-
bers of your staff would like to view the wastewater treatment
facility, please let us know so we can arrange a mutually con-
venient time.

Sincerely,

OGLETREE, DEAKINS, NASH,
SMOAK AND STEWART

Ralph'M. Mellom

RMM;se
Attachments



Ronald H. Levine, M.D., M.P.H.
STATE HEALTH DIRECTOR

_. „ 1QR.February 2/' 1984
DIVISION OF HEALTH SERVICES
WESTERN REGIONAL OFFICE
Building 3
Black Mountain, N.C. 28711
(704) 669-3349
Mr. Joe Mando
Davie County Health Dept.
Box 665
Mocksville, NC 27028

Dear Joe:

In response to your telephone call to me on February 20th, I can tell
you that there is no discharge into the river from the Celanese Landfill
(Permit No. 80-02), Needmore Road (SR 1984), Rowan County.

This site is inspected quarterly for compliance with their permit and
I recall no violations ever being issued to the operator.

In summary, this site is an excellent operation and I foresee no threat
to the environment or public health from this facility.

If you need further information on this site, you should contact Mr.
Dow Perry who is the responsible individual for environmental, health
and safety affairs at Celanese. His phone number is 704/636-6000. .

If I can be of additional assistance, please let me know.

Sincerely,

lick Doby
Waste Management Specialist
704/788-4449

CRD/dgh

cc: Mr. Dow Perry
0. W. Strickland

STATE OF NORTH CAROLINA
James B Hunt, Jr

GOVERNOR
/DEPARTMENT OP HUMAN RESOURCES

Saroh T Morrow. M D . M P H

SECKEIARY



JAMES B. HUNT. jn.
OOVUMOT

SARAH T. MORROW. M.D_ M.P.H.
.CC.CTM.V

STATE OF NORTH CAROLINA

DEPARTMENT OF HUMAN RESOURCES

Division of Health Services
WESTERN REGIONAL OFFICE

BUILDING 3
BLACK MOUNTAIN. N.C. 28711

HUGH M. TIL.ON. H.O
D1HCCTOII

N o v e m b e r 18, 1980

Mr. Dow V. Per ry
E n v i r o n m e n t a l S u p e r i n t e n d e n t
Box 4
Sal i sbury , N . C . 28144

Dear M r . P e r r y ,

My insepct ion of the F iber I n d u s t r i e s L a n d f i l l on N e e d m o r e
R o a d , R o w a n C o u n t y , N o r t h Ca ro l ina indica tes a d e q u a t e c losu re
of the old disposal site. It is unders tood that for the present
t ime , no addi t iona l waste is to be disposed in the hole w h i c h
has been l e f t . If a s i gn i f i can t amount of wa te r a c c u m u l a t e s in
the ho le , it will be necessary to fill it up with earth, sooner
t h a n p l anned , to prevent the possibility of leaching.

The operat ion of the new trench appears very sat isfactory.

If I can be of any addi t ional assistance, please advise .

Sincerely,

0.
C. Richard Doby, Sr.,R.S.
District Sanitarian

C R D / m r

cc : Mr. 0. W. Str ickland
M r . Ju l i an Foscue
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JAMES B. HUNT. JR.
OOVEHNOft

SARAH T. MORROW. M.D- M.P.M.

STATE OF NORTH CAROLINA

DEPARTMENT OF HUMAN RESOURCES

Division of Health Services
WESTERN REGIONAL OFFICE

BUILDING 3
BLACK MOUNTAIN. N.C. 28711

October 21, 1980

HUGH H. TILSON. M.D.
DIRECTOR

Mr. Dow V. Perry
Environmental Superintendent
Fiber Industries
Box 4
Salisbury, N.C. 28744

Dear Mr. Perry,

This is to confirm my inspection of Fiber Industries land-
fill on October 13, 1980. The landfill is located off Needmore
Road in Rowan County, North Carolina.

This office has no objection to the early closure of the
original disposal area provided:

1. That all waste is covered with minimum 2" compacted earth,

2. That provisions are made to prevent erosion, minimizing
the exposure of buried waste,

3. That surface water be diverted from the hole that is
being temporarily left for future earth fill, and

4. That the hole be filled prior to closure of the new site.

If the hole does not allow reasonable drainage of water, it
may be necessary to finish filling it with earth to prevent
leaching. I will inspect for this during the wet winter
months.

The first operational trench of the new site is suitable
for disposal at this time. Please continue the new operation
acc.ording to approved plans.

Sincerely,

C. Richard Doby, R.l
District Sanitarian

CRD/mr
cc: Mr. Julian Foscue
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REPORT: 5 - . • -

B>r letter of August 7, 1980 from Gordon Layton, Environmental Engineer, Solid
and Hazardous Waste Management to Mr. Dow V. Perry, Environmental Supervisor
of Fiber Industries in Salisbury, it was requested that the company operate
a proper slope on the working face of the landfill in accordance with Section
.0115 of North Carolina Solid Waste Management Rules.

On August 20, 1980, I met with Dow Perry, Bruce Boyer and Tommy Hendrix at
the landfill and discussed the feasibility of a 3" to 1 slope and the restriction
of waste to the smallest area feasible. It was agreed that a reasonable
time period would be needed to determine progress; therefore, thirty (30) days
was scheduled as a trial period for the requested change.

On September 18, 1980, a meeting and site inspection was conducted with Mr.
Hendrix, Site Operator. The inspection revealed better confinement of waste
and an operating slope of about 7 to 1 grade. Mr. Hendrix stated that the 3 to 1
slope could not be prepared for daily operation and that even the 7 to 1 slope
was extremely difficult to operate. Damage to the scraper, loader and to the
waste vehicle doors was incurred during this attempted change. More specifically,
the fibrous waste wrapped around wheels and drive shafts and is extremely
difficult to remove. The scraper has tremendous difficulty in backing up over
unloaded earth as there is no turn around area available below the slope for
this equipment.

My observation indicates that the slope method provides less compaction capability
than operating on a level plane due to the nature of this mixture of fibrous
waste and drums. Also the weight of the loaded scraper (approximately 85,000 Ibs.)
running over the waste consistently provides maximum compaction whereas on the
slope the equipment cannot be successfully used for compaction without
inevitable damage occur ing. Also, Mr. Hendrix and I have noticed no settling
on ground movement over 'the past six years and very little earth vibration
has been noticed.

Based on the above facts, it is recommended that the slope method be discontinued.



August 7, 1980 '

Mr. Dow V. Perry
Environmental Superintendent
Fiber Industries, Inc.
P. 0. Box 4 '
Salisbury, NC 28144

Dear Mr. Perry:

In accordance with Section .0117 Variances of the "Solid Waste
Management Rules", requests in your letter dated July 14, 1930, are
approved.

The following items apply to the landfill site on S.R. 1934:/ •
1. Section .0115 (2) The waste shall be restricted to the

smallest area feasible and compacted as densely as practical
into cells. A proper slope on the working face shall be
maintained*

2. Section .0115 (3) (Variance) The waste shall be covered
twice per week.

3. If waste types change, this agency reserves the right to
retake the variance of daily cover.

If you have any questions, please advise.

Respectfully,

' J. Gordon Layton, Environmental Engineer
Solid & Hazardous Waste Manageaent Branch
Environmental Health Section

JCLtna
cc: Mr. C. Richard Doby, Sr.



FIBER INDUSTRIES,INC.

July 14, 1980

Mr. 0. W. Strickland, Chief
Solid and Hazardous Waste Management Branch
Department of Human Resources
P. 0. Box 2091
Raleigh, North Carolina 27602

Subject: Fiber Industries Landfill
S. R. 1984 (Needmore Road)
Rowan County, N. C.

Dear Mr. Strickland:

Fiber Industries, Inc., requests that operational procedures for
covering solid waste at the Needmore Road landfill be defined as follows:
covering required at least twice per week. We believe the nature of our
waste permits this practice.

The Salisbury Plant waste material is categorized by weight into
the following types:

1. Fiber, GRU bottoms and other trade wastes 90%
2. Non-putrescible refuse such as wood, card-

board, metal and paper 9%%
3. Vending area waste such as paper con-

tainers and food h%

Experience has shown the solid waste products deposited at this
facility to be free of problems normally associated with municipal
sanitary landfills because they receive large quantities of garbage.
Rodents and insects have not been observed and no evidence exists of
the decomposition of organic matter which could produce foul-smelling
incompletely oxidized products. Consequently, neither a health hazard
nor a nuisance would exist by specifying this twice weekly covering pro-
cedure. Also, we plan to place vending area waste material into plastic
bags for disposal as a means of further improving waste control.

Frequent inspections by your staff with their resulting recommenda-
tions and our conscientious implementation of the solid waste management
program have resulted in an exceptional example of effective environmental
control at this landfill. This request is in keeping these high standards
of compliance.

P. O. BOX 4 SALISBURY, N. C. 28144 TELEPHONE 704436-6000



Mr. 0. W. Strickland July 11, 1980
Page 2

We have discussed this request with Mr. C. R. Doby, District
Sanitarian, who will submit his findings on this proposal to you in
the near future.

Very truly yours,

FIBER INDUSTRIES, INC.

Dow V.
Environmental Superintendent

md

cc: Mr. C. R. Doby, Sr. - N. C. Health Services
Mr. Julian M. Foscue, III - N. C. Health Services
Mr. B. T. Bowyer - FII



FIBER INDUSTRIES..INC.

July 2, 1980

C. Richard Doby, Sr.
District Sanitarian
169 Rosehaven Court
Concord, NC 28025

SUBJECT: FIBER INDUSTRIES, INC. LANDFILL
S.R. 1984 (NEEDMORE ROAD)
ROWAN COUNTY. NC_____________

Dear Mr. Doby:

Since we are nearing completion of a portion of our Needmore Road
Landfill, we wish to notify you of this fact. Accordingly, we wish
to advise you of our plans to insure proper erosion control by seed-
ing the completed area with grass. Adequate erosion control measures
will be practiced and the completed portion will be covered in accor-
dance with requirements of the Division of Health Services.

Very truly yours,
FI-BER-4NDUSTRIES, INC.

Dow V.
Environmental Superintendent

DVP:pern

cc: 0. W. Strickland, Raleigh
J. M. Foscue, III, Asheboro
B. T. Bowyer, FII

P. O. BOX 4 SALISBURY, N. C. 28144 TELEPHONE 704-636-6000



June 18, 1980

Mr. Dow V. Perry
Tiber Industries, Inc. '
P. 0. Box 4
Salisbury, NC 28144

Dear Mr. Perry:

Your request to dispose of GRU Bottoms from the Fiber Industries
Palmetto, South Carolina, plant is approved. This waste may be
accepted in the landfill on S.R. 1984 in the open top 55-gallon drums.

If this office may be of further assistance, please advise.

Respectfully,

in Layton
Lronmental Engineer

Solid & Hazardous Waste Management Branch
Environmental Health Section

JGL:ns
cc: Mr. C. Richard Doby, Sr.

Mr. Julian M. Foscue, III



FIBER INDUSTRIES.INC.

June 13, 1980

Mr. 0. W. Strickland, Supervisor
Solid Waste Management Unit
N. C. Department of Human Resources
Division of Health Services
Raleigh, North Carolina 27602

SUBJECT: FIBER INDUSTRIES LANDFILL
OFF S. R. 198A (NEEDMORE ROAD)
ROWAN COUNTY, NC

Dear Mr. Strickland:

Fiber Industries, Inc. requests the Order of Approval dated March
11, 1974, for Fiber Industries landfill be amended to permit disposal
of the waste by-product of the glycol recovery process (GRU Bottoms)
generated by Fiber Industries Palmetto, S.C. plant. This waste
material is the same as the GRU Bottoms included in the waste gene-
rated by the Salisbury Plant and is described in the Engineering
Report by Davis and Floyd Engineers, Inc. dated November, 1973.
This report, as you recall, was the application to operate our Need-
more Road landfill. The quantity of the Palmetto Plant waste is
approximately 3100 Tons per year and is transported and deposited
in open top 55 gallon drum containers.

Very truly yours,
FIBER INDUSTRIES, INC.

Dow V.
Environmental Supt

DVP:pern

cc: C. R. Doby - N. C. Health Services
C, E. Burrell - Davis & Floyd Engineers
W. H. Town - FII
H. E. LeGrand - FII

. O. BOX 4 SALISBURY, N. C. 28144 TELEPHONE 704-636-6000
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May 28, 1930

Mr. Don Perry
Fiber Industries, Inc.
P. 0. Box 4, Hwy. 70 East
Salisbury, NC 28144

Dear Mr. Perry:

This is In response to your questions regarding solid waste
disposal for Fiber Industries and the visit by Mr. C. Richard Doby
and myself on May 21, 1980.

The following procedure should be taken in reference to the
disposal area behind the plant site:

1. Analyses from the existing monitoring wells should be sent
to this branch for evaluation along with a list of: materials
that were disposed at the site.

2. After this is submitted and evaluated a final disposition
will be determined for the waste.

The waste approved for the site in GRU and solid polyester
wastes. On1 May 22, 1980, barrels, wooden pallets and paper products
were observed in the landfill. It was also learned that GRD waste
from your South Carolina plant is also being disposed at this site.
Since the operation is not in accordance with the approval of
March 15, 1974, the following applies: -

A. The GRU and polyester waste shall be disposed separate and
apart from all other waste in accordance with the approved
plan.

B. All other routine wastes such as paper and wood products
shall be covered daily according to the "Solid Waste Manage-
ment Rules" in a separate area from GRU and polyester waste.



Mr. Don Perry
May 28, 1980
Page Two

C. All wastes from places other than the Fiber Industries Plant
at Salisbury shall cease being disposed at this landfill site
immediately. This office should be contacted if it is desired
to dispose of any other waste at this site.

D. All barrels shall cease being disposed at this site immediately.
If barrels are to be disposed, a system will have to be worked
out on how they will be handled.

Mr. Doby will be contacting you soon and this office will be avail-
able for assistance.

Please find enclosed the information you requested regarding
Demolition-Landscape Landfills and monitoring requirements.

Respectfully, ,

J. Mrdon Layton, Environmental Engineer
Soljd & Hazardous Waste Management Branch
Environmental Health Section

JGL:ns
Enclosure
cc: Mr. C. Richard Doby, Sr.



July 30, 1979

Mr. Don Perry, Engineering .
Fiber Industries, Inc.
Post Office Box 4 - '" .
Salisbury, KG - 28144' ' '

. ; . • ' • ' - ' ' ' ' ' ' '
Dear Don: ' . ' , ' , .

1 - ' • •' \
This morning I received a telephone complaint from Mrs. B.H. "Rita"

Bennett of , regarding the
transporting and disposal of FII's waste. . x

Mrs* Bennett alleges that acids in 55 gallon drums are being " "" ".
received at the landfill and that fiber waste is blowing from Mr. Hendrix's
vehicles along Cool Springs Road. Mrs. Bennett waŝ concerned about the
public health and safety of residents near the landfill and asked about
the operation. I explained the history and preeent status of the landfill '
and assured her that there wcs ho threat to the public health. ..-'-;•'.'• °

Would you please talk with Mr. Hendrix and decide whather~or txot'••;'-
sorae corrective action la necessary on preventing spills or leaks la ^
order to comply with state S6Hd Baste Management-Rules, Section, »01Q5
regarding transportation ̂ f solid wastes.v You may also want to contact
Mrs. Bennett'regarding the 55 gallon drums being received at the landfill
and reassure her that the site is not permitted to receive hazardous
wastes such as acids.•• :i.• c•< - •*- •'•'••,•''•^•.'- ' ^ /• ' ,'.; '"

Hope everything is going veil for you.1 Please give me a call if I
can be of further assistance in this natter. ' V

' - ' . : • • ' • . ; • " - . - - - .-' "'" - ' .' " . -. ' *-.";?.'•£

X ,
Sincerely,

C. Richard Doby, Sr. . '>
District Sanitarian / .
Solid & Hazardous Waste Management Pro'grasi
Sanitary Engineering Section
Telephone 788-4449 ,

CRDtns
Enclosure

r /
cc: Mr. 0* W. Strickland

Mr. Tommy C« Hendrix

(b) (6)



FORTREL
the fiber that

keeps its promise!

Box 4 — Salisbury,

Oct

Mr. C. Rick Doby
Solid Waste § Vector Control Section
North Carolina State Board of Health
405 Windsor Drive
Salisbury, North Carolina 28144

'Dear Rick:

We have /ampled the small stream leaving the FII landfill on Needmore
Road in/Rowan County and forward the results for your information.

Date of Sample
Flow of Stream
BOD
COD

7-14-77
0.50 gallons per minute
54 ppm
400 ppm

I noticed during an inspection of the landfill in August there was no
flow in this stream. f-

Very truly yours,

'4-UA/
Dow V. Perry /]
Maintenance Superintendent

FIBER INDUSTRIES, INC.

DVPrmd

cc: G. D. Glover
W. H. Towne - Charlotte
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POST OFFICE BOX 4
SALISBURY. NORTH CAROLINA 28144 TELEPHONE 704/636-6000

January 21, 1975

Mr. 0. W. Strickland, Supervisor
Solid Waste Management Unit
N. C. Department of Human Resources
Division of Health Services
Raleigh, North Carolina 27602

Dear Mr. Strickland:

RE: Fiber Industries Landfill
Off S.R. 1984
Rowan County, N.C.

Fiber Industries, Inc. has purchased from Mr. T. C. Hendrix
the property in Rowan County on which the landfill for Fiber
Industries is located. Mr. Hendrix will continue to operate
the landfill as before. Please correct your records accordingly.

Very truly yours,

FIBER INDUSTRIES, INC.

db
cc:

Dow V. Perry
Engineering SuperJ dent

W. J. Day - Davis & Floyd, Inc.
W. H. Town - FII Charlotte
S. R. Horton - FII Salisbury
S. H. Usry - Div. of Health Services
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EMMETT .. DAVIS. P. E.
PHIL R. FLOYO, P. E.

CONSULTING ENGINEERS
^ ' POST OFFICE DRAWER 428

.GREENWOOD, SOUTH CAROLINA 29C46
T- LESLIE HUGHSTON, P. E

WILLIAM J. DAY. f C

May 14, 1974

Mr. O. W. Strickland, Supervisor
Solid Waste Management Unit
North Carolina Department of Human Resources
Division of Health Services
Raleigh, North Carolina 27602

RE: Hendrix Landfill
Woodleaf, North Carolina

Dear Mr. Strickland:

During our meeting on the Hendrix landfill site on May 2, 1974 the
following items were discussed and agreed to:

1. Present Landfill Operation:

The present operation will be continued as outlined in my letter
of December 21, 1973. This area will be brought up to grade and grassed before
the new area designated in the report is opened up. At the present rate of operation
this could take several years.

2. A monitoring well will be installed prior to beginning operations
in the new landfill area. This well will be placed between the landfill area and
the Yadkin River (see attached print for location). The depth of the well will be
determined by the ground water level and will probably be 40-60 feet deep. The
well will be provided with a hand pump or will be of sufficient size to permit samples
to be removed with a small well bucket 6" o7. The well will be provided with a
cap to prevent surface contamination.



Mr. O. W. Strickland - -2- - May 14, 1974

Once landfill operations are started in this area samples will be taken
quarterly for the first year and semiannually or annually there after.

Your assistance and advice in this matter have been most helpful. Should
you have any questions concerning this matter, please advise.

Yours truly,

DAVIS & FLOYD ENGINEERS, INC.

Robert K. Leake
RKL:brp
#1837

cc: Mr. Dow Perry
Mr. Tommy Hendrix
Mr. W. H. Town
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WILLIAM J. DAY, P. C.

March 28, 1974

Mr. Jerry C. Perkins
Department of Human Resources
Division of Health Services
Raleigh, North Carolina 27602

RE: T. C. Hendrî Landfill
Woodleof/^Rowan County, N. C.

Dear Mr. Perkins:

In reference to your letter dated March 15, 1974 concerning the above
project. Could you please clarify the requirements of item number four, and
also the last paragrph concerning observation wells.

Your help and comments on these items would be most helpful.

Yours truly,

DAV45 & FLOYD ENGINEERS, INC.

Robert K. Leake

RKLvcl
J-1837



March IS, 1974

Mr. Robert K* Leake
Davis & Floyd Engineers, Inc.
Consulting Engineer*
Post Office Drawer 428
Greenwood, South Carolina 29646

Dear Mr* Leake I

The purpose of this letter is to transmit the Ord$r of Approval for
the T. C. Hendrix Jr. Landfill off S.R. 1984 inrHtowao County, North
Carolina, and to cite the following conditions for approved opera-
tions! <j V-*O

1. Filing of the Order of Approval with the Rowan County Regis
ter of Deeds Office.

2. Operation of the site in compliance with the Division of
Health Services, Department of Hunan Resources "Rules and Regu-
lations Providing Standards for Solid Waste Disposal."

3* Separation of at least five feet between natural or exca-
vated areas receiving solid waste and the site*s ground water
table* - ' - ••••.- '" • • • . - ••• • —

4. that added precautionary measures such as visual inspection
of the site's lower side will be made at least quarterly for
possible leachate detection since .this site is upstream from
the Town of Cooleemse water intake on the Yadkin piYtr gn^ *Ka*'
proper authorities would be not it lea through the local health"
department off corrective action being taken*

5. That expansion of operations outside the planned, approxi-
mate 16 acres will require submission of similar information
for operational review and approval* The site description pro*
vided March 4, 1974, was for the total tract, rather than the
operationally planned 16 acres* , - '



Mr. Robert K. Leake
March 15, 1974
Page 2

The Office of Water and Air Resources of the Department of Natural and
Econoolc Resources reviewed the submitted plans and provided the con-
nent that observation wells should be installed to nonitor possible
changes in ground-water quality* If this office can be of further
assistance in the development of this site* do not hesitate to call*

Yours truly*

Jerry C. Perlcins, Assistant Head
Solid Waste & Vector Control Branch
Sanitary Engineering Section

JCP/ct
Attachments

cci Mr* Julian Foscue XIX
Mr. Glen A. Blanton



JAMES E. HOLSHOUSER. JR.
GOVERNOR

DAVID T. FLAHERTY
SECRETARY

STATE OF NORTH CAROLINA

DEPARTMENT OF HUMAN RESOURCES

Division of Health Services

P. 0. Box 2091 Raleigh 27602

March 11, 1974

JACOB KOOMEN. M.D.. M.P.H.
D micro*

Wake County
Raleigh, N. C.

ORDER OF APPROVAL
for

T. C. Hendrix Landfill
For Fiber Industries

Woodleaf, Rowan County

I. Required information for evaluating proposed site and operational plans for a sanitary
landfill on the below described property has been submitted for review in compliance
with the "Rules and Regulations Providing Standards for Solid Waste Disposal". Those
plans are hereby approved for operation with a complete set of the approved plans bein
returned to the applicant.

II. Description of Property: A certain 194.0 acre tract of land lying in Unity Township,
County of Rowan, State of North Carolina, adjoining Beaver Dam Creek on the North,
South Yadkin River on the East, Fred Blackwood on the South and George Ratledge on
the West and described as follows: Beginning at an iron in Beaver Dam Creek, George
Rat ledge corner and the Northwest corner of the within described tract; thence in a
Northeast direction with the meanderings of Beaver Dam Creek 3,826 feet to the point
where Beaver Dam Creek empties into the South Yadkin River; thence in a Southeast
direction with the meandering of South Yadkin River to an iron, the corner of Tract
No. 5, Map No. "D", Erwin Mills, Inc. Property; thence South 3-1/2 degs. West 1225
feet to an iron; thence North 70-1/2 degs. West 462 feet to an iron; thence North
89 degs. West 1262 feet to an iron; thence South 79-1/2 degs. West 777 feet to an
iron in farm road; thence North 31 degs. 45 min. West 2250 feet to the Point and
Place of Beginning, containing 194.0 acres, more or less, and being Tract #6 as
shown on Map No. "D" of Property of Erwin Mills, Inc., Cooleemee, N. C. dated Novem-
ber, 1953, and recorded in the Register of Deeds for Rowan County in Plat Book 779.

III. Effective date: This approval is not effective until the applicant has recorded this
document with the Register of Deeds in the county where the sanitary landfill is loca
(G.S. 130-166.21)

This Is to certify that this is »n exact and true
copy of the »to»e order of approval.

Xlacoo Koomen, M.D., M.P.H.
(-/Director
Division of Health Services

Sidney HXUsry, Head /
Solid Waste & Vector Control Branch
Sanitary Engineering Section



MARTIX AXD MARTIN
ATTORNEYS AT LAW

GEORGE W. MARTIN M ARTI N BU I LDI NG TELEPHON E 63<»-Z I 7 I

LESTER P MART.N.JR MOCKSVILI.E, N. C *"

March 4, 1974

Mr. O. W. Strickland
Superintendent of Solid Waste
Management Unit
N. C. Department of Human Resources
Division of Health Service
Raleigh, North Carolina 27600

Re: T. C. Hendrix, Jr. -- land fill
for Fiber Industries

Dear Mr. Strickland

Pursuant to your instructions, I enclose herewith six copies
of the metes and bounds description of the 194 acre farm
which Mr. T. C. Hendrix is to use as a land fill for Fiber
Industries. I also enclose a map of the same. If I can be of
further service, please advise.

Very truly yours

ISTER P. MARTIN, JR.

LPMJr:km

Enclosures



T. C. HENDRIX, JR. -- LAND FILL

FIBER INDUSTRIES

A certain 194. 0 acre tract of land lying in Unity Township, County
of Rowan, State of North Carolina, adjoining Beaver Dam Creek on
the North, South Yadkin River on the East, Fred Blackwood on the
South and George Ratledge on the West and described as follows:

BEGINNING at an iron in Beaver Dam Creek, George Ratledge
corner and the Northwest corner of the within described tract;
thence in a Northeast direction with the meanderings of Beaver
Dam Creek 3, 826 feet to the point where Beaver Dam Creek empties
into the South Yadkin River; thence in a Southeast direction with the
meandering of South Yadkin River to an iron, the corner of Tract No.
5, Map No. "D", Erwin Mills, Inc. Property; thence South 3-1/2
degs. West 1225 feet to an iron; thence North 70 -1/2 degs. West 462
feet to an iron; thence North 89 degs. West 1262 feet to an iron;
thence South 79-1/2 degs. West 777 feet to an iron in farm road;
thence North 31 degs. 45 min. West 2250 feet to the POINT AND
PLACE OF BEGINNING, containing 194.0 acres, more or less, and
being Tract #6 as shown on Map No. "D" of Property of Erwin Mills,
Inc. , Cooleemee, N. C. dated November, 1953, and recorded in the
Register of Deeds for Rowan County in Plat Book 779.

For back reference see deed from T. C. Hendrix, Jr. and wife,
Juanita Hendrix, dated September 5, 1957, and recorded in Book 414,
page 27, Rowan County Registry.
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December 21, 1973

Mr. 0. W. Strickland, Supervisor
Solid Waste Management Unit
N. C. Department of Human Resources
Division of Health Services
Raleigh,N. C. 27602

Re: Hendrix Landfill
Woodleaf, N. C.

Dear Mr. Strickland:

Attached hereto is an engineering report prepared for
Mr. Tommy Hendrix of Woodleaf, North Carolina. The purpose of the
report is to provide the guidelines and necessary engineering for
the establishment and/or upgrading of an industrial solids landfill
operation. It is, therefore, requested that a permit be issued
to Mr. Hendrix as follows:

1. Utilize the area designated as a landfill
until such time as additional land areas
are needed. Refer to the attached plat for
the designated area.

2. Permit the old landfill operation to continue
providing:

(a) Surface water be diverted
from the landfill area.

(b) Fire walls are established in such a manner
that the solid waste is covered at least
weekly. The fire wall cover will be not
less than 1 foot of red clay.

(c) The waste in the area can be any
depth provided it is covered each
week in the above described manner.



Mr. 0. W. Strickland, Supervisor . -2- December 21, 1973

(d) The landfill operation will commence
in the higher elevation of the designated
area and progress towards the lower
elevation with a general leveling. The
area will be left in such a manner that
erosion will be controlled by grassing
and that in the future gullies will not
be allowed to form.

3. Permit a new landfill area to be developed in
accordance with the guidelines set forth in the
engineering report.

Yours very truly,

DAVIS & FLOYD ENGINEERS, INC.

Robert K. Leake

RKL:bm

Enclosure

cc: Mr. Dow Perry
Mr. W. H. Town
Mr. Julian M. Foscue, III



STATE OF NORTH CAROLINA

DEPARTMENT OF NATURAL AND ECONOMIC RESOURCES
H > > \ 270117 R: i le i«h 27011

JAMES E.HARRIN&TON ' ' " JAMES E. HOISHOUSEK. JR.
GOVERNOR

SECRETARY

TELLPHO1,:
AREA cc?-_ a-3.52j.o54 January 17. 1974____

(Date)

ROUTING SHEET
for

SANITARY LANDFILL PLANS REVIEW

PROPOSED LOCATION: Rowan County

DATE RECEIVED FROM SBH: January 17. 1974

DATE TO BE RETURNED TO SBH: January 24.

ITEMS RECEIVED FROM SBH: Eng inee r ing Report for Proposed I n d u s t r i a l Sol id
Waste Disposal Fac i l i t y Located on the H e n d r i x ' s Site, Woodleaf, N. C.

ROUTING AND REVIEW SCHEDULE: (When review'is complete, attach
comments and hand-carry to next
in line.)

Review Period Date/Time Complete
^ ' ? & 3/

1. Ground Water Div. Jan. 18-22 ,^fa V./^Y ^
2. Water Quality Div. JanT 22-24 -4[f~
3. Dan McDonald for return to SBH Jan. 2k. 1974____

NOTES: a. Comments may be submitted informally, using the
attached form.

b. The two Divisions may reverse the sequence of their
reviews.

c. The purpose of this review is to see whether or not
the proposed sanitary landfill, as described in
the plans, would probably have a significant effect
on ground-\vater or surface-water resources, and to
inform SBH accordingly. It is not intended to be a
detailed examination or evaluation of the overall
proposal. If we need more information than the
plans include, we should so state in our comments
to' SBH.



STATT-: OF NORTH CAROLINA

DEPARTMENT OF NATURAL AND ECOXOMIC RESOURCES
Kiilfi^h 27fi1 1

I V.1ES E. H.\:U;INGTON

(Date)

COMMENTS OF Ground Water DIVISION ON
SANITARY LANDFILL SITE PROPOSAL

)AMES C. HOLSHOUSER, |R.
GOVERNOR

PROPOSED LOCATION: Rowan County

COMMENTS: According to the report, the leachate tests were conducted on a
representative sample of clay. The soil report describes the soil in the bottom
of the excavation as a sandy silt.

One inch of rainfall in the open excavation would be in excess of 3500
gallons of water. Repeated rainfall on the waste may dissolve some of its
and percolate through the sandy silt.

Observation wells shoule be installed to moniter possible changes in
ground-water quality.



STATE OF NORTH CAROLINA

DEPARTMENT OF NATURAL AND ECONOMIC RESOURCES
Uov 27nr,7

MM,:SE.HAKR,NCTO.N
SECRETAav

TELEPHONE

Riilc'ijjli 27011

(Date)

COMMENTS OF Water dual Ity DIVISION ON
SANITARY LANDFILL SITE PROPOSAL

f*£
/£/:f
"

PROPOSED LOCATION

COMMENTS: )// g Q - ̂



Rowan County
BOARD OF COMMISSIONERS

^> ^ f*~—i
EUGENE McCOMBS, CHAIRMAN R. D. MESSINGER
J. LEWIS SOWERS, VICC-CHAIRMAN CHARLIE WALTERS
RUFUS HONEYCUTT CLARENCE KLUTTZ, ATTORNEY

XA SETH S. MURDOCH, MANAGER

SALISBURY, N. C. 28144

July 16, 1973

Mr. Sidney V Usry, Chief
Solid Waste & Vector Control Section
Sanitary Engineering Division
N.C. State Board of Health
Post Office Box 2091
Raleigh, NC 2?602

Dear Mr. Usry:

This is to certify that the Rowan County Board of
Commissioners approves of the disposal of industrial
waste by Fiber Industries at a landfill on Needmore
Road owned and operated by Mr. T. C. Hendrix, Jr.

Yours very truly,

^

Eugene McCombs, Chairman
Rowan County Board of Commissioners

pmr
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Mr. O. W. Strickland
Department of Human Resources
Solid Waste Section
Post Office Box 2091
Raleigh, North Carolina

RE:

Dear Sir:

Fiber Industries, Inc.
Salisbury, North Carolina
Industrial Landfill - Test Trench

We have conducted soil borings for the proposed test trench. Enclosed are
the boring data furnished by Law Engineering Testing Company, Charlotte, North
Carolina.

Borings AB-1 through AB-4 refer only to the location of the test trench.
Borings AB-5 through AB-13 refer to the nearby location of future industrial landfill.
The groundwater noticed at 20.5 feet for boring AB-4 at the completion date of the
boring was remeasured one week later and no evidence of water was detected at that
depth. No ground water was encountered at an average of 25 feet depth of borings,
therefore, the bottom of the test trench would be at least ten feet above the water
table.

The test trench has been excavated according to the plan enclosed. We
are ready for your evaluation of the test trench. It will then be placed in use.

In reference to the meeting on May 3, 1973 between members of your
office, representatives of Fiber Industries, and Davis & Floyd Engineers, and subsequent



Mr. O. W. Strlckland . - 2 - ~ June 18, 1973

telephone conversations between Mr. O. W. Strickland and Mr0 W. J. Day, we
request authorization by your office to issue permit so we can proceed with the
evaluation of the test trench.

Should it be necessary, we can meet you on the site at your earliest
convenience.

Should you have questions concerning this matter, please advise.

Yours very truly,

DAVIS &FLOYD ENGINEERS, INC.

Victor Ganjehsani

VG/pmb
J-l686-1

cc: Mr. W. H. Town
Mr. Dow Perry



MEMORANDUM OF CONFEREE
PLACE OF MEETING: Mr. Page Benton's office

Raleigh, North Carolina
TIME: 9 a.m., May 3, 1973

ATTENDEES: Mr. Page Benton - Office of Water and Air Resources
Mr. Tommy Hendrix, Jr. - Hendrix Trucking
Mr. James T. Taylor - Hendrix Trucking
Mr. Dow V. Perry- Fiber Industries, Inc.
Mr. John C. Murdock, III - Office of Water and Air Resources
Mr. 0. W. Strickland-Dept.of Human Resources-Solid Waste Section
Mr. C. E. Steinmetz-Fiber Industries, Inc.
Mr. W. H. Town -Fiber Industries, Inc.
Mr. W. J. Day -Davis & Floyd Engineers, Inc.

PURPOSE OF MEETING: Present proposal for a test trench for the
disposal of the waste from FII, Salisbury Plant

At the beginning of the meeting, Mr. W. H. Town described the origin and
composition of GRU Bottoms. He also stated that FII wished to have Mr.
"Fommy Hendrix transport the GRU Bottoms' waste from the FII plant site,
take legal possession of the material, and bury the material on Hendrix
Property. A preliminary engineering report (draft) was presented by W. 0.
Day. This engineering report had been prepared.for the purpose of
setting up and evaluating a test trench for future design purposes. As
a result of the presentation, the following decisions were made and
questions raised:

1. Since the GRU Bottoms become a solid waste upon standing,
they are considered to be a solid waste and are properly
under the jurisdiction of the N. C. State Board of Health,
Sanitary Engineering Division, Mr. 0. W. Strickland, Program
Chief.

2. - The rules and regulations for such a site are contained
In "Rules and Regulations Providing Standards for Solid
Waste Disposal - N. C. State Board of Health - Sanitary
Engineering Division."

3. Page Benton requested that the leachate test be repeated
and the pH varied in order to establish the stability of
the waste during these various conditions.

-4. Mr. Benton also asked that the report be modified to
include the percent catalyst contained in the G&H Bottoms
Mr. Strickland asked that borings be made at the test site
before the trench is dug so that he could evaluate the
soil condition and the water table. The 10 foot water
table rule applies in North Carolina as it does in South
Carolina and Tennessee.

5. Mr. Day stated that Bob Leake or someone from his group
would arrange with Dow Perry and Bill Town to have the soil

• borings made as requested. The test trench plan will then
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be revised to show this information. The engineering
report will be revised to include the additional items
requested above and Mr. Strickland's concurrence will
be obtained before any GRU Bottoms are placed in a test
trench.

6. Mr. Strickland stated that with the previously listed
items satisfactorily resolved, he would permit a several
months' evaluation, if necessary.

cc: Mr. R. K. Leake
Mr. Carl Burrell
Mr. W. H. Town



January 5, .1970

//

Mr. herbert hawley, health Director
Rov.-an Coufity Health Department
1216 W. Irjjes Street
falisbury, Forth Carolina 261U

Lear Mr. hawley: .
i

I aCi attachin£ the investir^ation report prepared
by Mr. 0. V;. Stricklanu following his visit to ti.e area on
Decanber 30.

Vrry truly"yours,

SU/ng

Sidney .h. L'sry, Cfcief
Insect'and Rodent Control Section
Sanitary Engineering Division

• »

cc: Mr. J. D. Scott
Mr. lonmy Hendrex



STATE BOARD OF HEALTH
SANITARY ENGINEERING DIVISION

RALEIGH, NORTH CAROLINA

REPORT OF INVESTIGATION OR INSPECTION OF ______ Solid Waste Disposal

Place visited _____I^!?_I?_d_^^!5_'__^l_____________________ Date _______!!2E?b_e_r__3°_!L__ 19____ 69

Address __ J^LJ*?__*' J f̂*!5?' JL°J^-^^. J?J^__- Time spent ____

By whom _ __P_L^l_±tl^PJi:l^l^'_?*A*». D^:?t£f<iti J"aJ?:!î §^an»__£l*^ .??£LrtL?? Health

Persons contacted ___!?J1±J!:J*_̂
(Owner, agent, tenant, manager, other)

Reason for visit — ^̂ HH8!-.*??111 ^L_Bi^_lleA*faaJl.»._?i§j_'_Jio>'a5_?PHlty

Copies to:
Mr. Herbert Hawley, Health Director, Rowan County Health Dept., Salisbury, N. C.
Mr. J. D. Scott, Plant Manager, Fiber Industries
Mr. Tommy Hendrex, Cooleemee, N. C.

REPORT:
Mr. Bill Heitman, Sanitarian, Rowan County Health Department, and I visited the

Hendrex land disposal site located two miles west of Highway 801 on Road #1984.
This site receives an estimated 26,026 tons of fiber waste annually from Fiber
Industries, Inc. Mr. Hendrex is using the area method of landfilling, but is not
covering each day.

On or about the 17th of December, 1969, an accidental fire was started at
this site. This fire was most difficult to control due to continuous poor landfill
operations. At the time of ay visit the fire was under control, with only a small
amount of smoke coming from two or three places.

Mr. Herbert Hawley, Health Director, Rowan County Health Department, Mr. Bill
Heitman, Sanitarian, Mr. Tommy Hendrex, landfill operator and I met with Mr. J. D.
Scott, Plant Manager, Fiber Industries concerning fiber waste disposal problems.
Mr. Scott assured us that Fiber Industries, Inc. was instructed in disposing of their
waste in a manner that would not cause air or water pollution.

Recommendations :

(1) The fiber waste be disposed of by sanitary landfill, using the area method.

(2) Each day's waste be encased with at least one foot of compacted earth,
This would make an accidental fire less likely, but if one did occur it would be
limited to one cell which could be controlled more easily, less expensively, and
with less air pollution.

FORM 434



\^\ ( ( ]l( )||| }f~^ William M.Wilson. Chairman
I V-XV_x(l V^lll l_, _j.LorinMason, Jr., M.D., Vice-Chairman

I. DeOuincey Newman, Secretary
Leonard W. Douglas, M.D.

George G. Graham, D.D.S.

COMMISSIONER
MalcolmU. Dantzler, M.D., M.P.H.

October 9, 1979 x 2600 Bull Street
Columbia, S.C. 29201

J.R. McDuffie
Fiber Industries ':\ "" •
P.O. Box 4 \x ,.
Salisbury, North Carolina 28144 :\ ' .

'- 'x i

IN RE: Organic Chemicals
ABCO Industries, Inc. — Spartanburg County

Dear Mr. McDuffie:

This office hereby grants approval for disposal of the above referenced waste at
ABCO Industries, Inc., Roebuck', South Carolina. This approval is for 2,600
gallons three to four times a year of a mixture or organic materials.

Transport of this material must be in such a manner to prevent spillage or leakage
and must comply with all State Public Service Conmission and Department of Transporta-
tion regulations. It is the responsibility of Fiber Industries and the hauler of
the waste to ensure that adequate transportation vehicles are used.

The enclosed Manifest Form is to be used in conjunction with the disposal of this
waste. Fiber Industries, must fill out completely the appropriate portion of the
form and return the pink copy to this office upon shipment of the waste. The yellow
and white copies shall be sent with the waste when transported to the disposal facility
with the remainder of the form completed by indicated parties. The disposal facility
shall verify the accuracy of the Manifest and return the yellow copy to this office.
This Division retains the right to sample any waste going to this site to ensure
compliance with the Manifest.

Any changes in composition or volume of this waste, or if any problems are encountered
during disposal, this authorization will be nullified. Also, this approval is only
valid for disposal at the referenced site.

Your cooperation with this office is appreciated. If you have any questions, feel
free to call on us.

James K. Ullery, Environmental Engineer
Industrial Waste Section
Solid Waste Management Division

JRU/kk

cc:,J3<W. Strickland
Bill Buffington

Sif0J878 Century of Service 1978



Department of
Heath and
Environmenb

y BGAhU
William M. Wilson, Chairman

WilliamC. Moore, Jr., D.M.D., Vice-Chairman
I. DeOuincey Newman, Secretary

Leonard W.-Douglas, M.D.

, Jr., M.D.
/ C. Maurice Patterson

COMMISSIONER
AlbertG. Randall, M.D., M.P.H.

2600 Bull Street
August 21, 1979 | / Colunt)ia, S.C. 29201

Mr. E. W. Chunn
Fiber Industries, Inc.
P. 0. Box 4
Salisbury, NC 28144

RE: Disposal of diluted waste finishes from beaming area at South Carolina SCA
Services, Inc. in Pinewood, S.C. - Sumter County

Dear Mr. Chunn,

This office hereby grants approval for disposal of the above referenced waste at the
referenced site. Approval is for disposal of approximately eight hundred thirty-two
55 gallon drums.

Transport of this material must be in such a manner to prevent spillage or leakage
and must comply with all State Public Service Commission and Department of Transportation
regulations. It is the responsibility of Fiber Industries, Inc. and the hauler of
the waste to ensure that adequate transportation vehicles are used.

The enclosed Manifest Form is to be used in conjunction with the disposal of this
waste. Fiber Industries, Inc. must fill out completely the appropriate portion of
the form and return the pink copy to this office upon shipment of the waste. The
yellow and white copies shall be sent with the waste when transported to the disposal
facility with the remainder of the form completed by indicated parties. The disposal
facility shall verify the accuracy of the Manifest and return the yellow copy to this
office. This Division retains the right to sample any waste going to this site to
ensure compliance with the Manifest.

Any changes in composition or volume of this waste, or if any problems are encountered
during disposal, this authorization will be nullified. Disposal of this waste at
other than the requested facility will require prior written approval from this office.

Sincerely,

Earl M. Williams, Jr., P.E., Manager
Industrial Waste Section
Solid Waste Management Division

EMW/dl
Enclosure
cc: W. E. Stilwell «,

Capers Dixon
W. Strickland ^
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August 21, 1979 / Colunnbia. SC. 29201

/ COMMISSIONER
Albert G/Randall. M.D.. M.P.H.

y 2600 Bull Street

Environmental
V_Ajl lllOl

Mr. E. W. Chunn
Fiber Industries, Inc.
P. 0. Box 4
Salisbury, NC 28144

RE: Disposal of waste finishes at South Carolina SCA Services, Inc. in Pinewood, S.C.
Sumter County

Dear Mr. Chunn,

This office hereby grants approval for disposal of the above referenced waste at the
referenced site. Approval is.for disposal of approximately one hundred fifty 55
gallon drums.

Transport of this material must be in such a manner to prevent spillage or leakage
and must comply with all State Public Service Commission and Department of Transportation
regulations. It is the responsibility of Fiber Industries, Inc. and the hauler of
the waste to ensure that adequate transportation vehicles are used.

The enclosed Manifest Form is to be used in conjunction with the disposal of this
waste. Fiber Industries, Inc. must fill out completely the appropriate portion of
the form and return the pink copy to this office upon shipment of the waste. The
yellow and white copies shall be sent with the waste when transported to the disposal
facility with the remainder of the form completed by indicated parties. The disposal
facility shall verify the accuracy of the Manifest and return the yellow copy to this
office. This Division retains the right to sample any waste going to this site to
ensure compliance with the Manifest.

Any changes in composition or volume of this waste, or if any problems are encountered
during disposal, this authorization will be nullified. Disposal of this waste at
other than the requested facility will require prior written approval from this office.

Sincerely,

Earl M. Williams, Jr., P.E., Manager
Industrial Waste Section
Solid Waste Management Division

EMW/dl
Enclosure
cc: W. E. Stilwell

Capers Dixon
W. Strickland ^ _ -,̂ -,/-v

1878 Century of Service 1978
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BOARD
William M. Wilson, Chairman

'WilliamC. Moore, Jr., D M.D.. Vice-Chairman
'~' \ I. DeOuincey Newman, Secretary

^ Leonard W. Douglas, M.D.
'^ George G Graham, D.D.S.

: . I J. Lorin Mason, Jr., M.D.
' -^ / C. Maurice Pattereon

Albert G. Randall, M.D., M.P.H.
2600 Bull Street

August 21, 1979 Columbia. S.C. 29201

Mr. E. W. Chunn
Fiber Industries, Inc.
P. 0. Box 4
Salisbury, NC 28144

RE: Disposal of Type 104 waste finish oil at South Carolina SCA Services, Inc. in
Pinewood, S.C. - Sumter County

Dear Mr. Chunn,

This office hereby grants approval for disposal of the above referenced waste at the
referenced site. Approval is.for disposal of approximately twenty 55 gallon drums
per year.

Transport of this material must be in such a manner to prevent spillage or leakage
and must comply with all State Public Service Commission and Department of Transportation
regulations. It is the responsibility of Fiber Industries, Inc. and the hauler of
the waste to ensure that adequate transportation vehicles are used.

The enclosed Manifest Form is to be used in conjunction with the disposal of this
waste. Fiber Industries, Inc. must fill out completely the appropriate portion of
the form and return the pink copy to this office upon shipment of the waste. The
yellow and white copies shall be sent with the waste when transported to the disposal
facility with the remainder of the form completed by indicated parties. The disposal
facility shall verify the accuracy of the Manifest and return the yellow copy to this
office. This Division retains the right to sample any waste going to this site to
ensure compliance with the Manifest.

Any changes in composition or volume of this waste, or if any problems are encountered
during disposal, this authorization will be nullified. Disposal of this waste at
other than the requested facility will require prior written approval from this office.

Sincerely,

Earl M. Williams, Jr., P.E., Manager
Industrial Waste Section
Solid Waste Management Division

EMW/dl
Enclosure
cc: W. E. Stilwell

Capers Dixon
J&:\}. Strickland • _ , / < • > • -\/^->r\1878 Century of Service 1978
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William M Wilson. Chairman
WJiiiamC. Moore. J r .D .MD. . Vice-Chairman

\ I. DeOuincey Newman. Secretary

\•• rill J.LorinMason.Jr..M.D.

' cuaurte"
Albert G. Randall. M.D., M.P.H.

2600 Bull Street
August 21, 1979 Columbia. S.C. 29201

Mr. E. W. Chunn
Fiber Industries, Inc.
P. 0. Box 4
Salisbury, NC 28144

RE: Disposal of Code 145 waste finish oil at South Carolina SCA Services, Inc. in
Pinewood, S.C. - Sumter County

Dear Mr. Chunn,

This office hereby grants approval for disposal of the above referenced waste at the
referenced site. Approval is for disposal of approximately twenty 55 gallon drums
per year.

Transport of this material must be in such a manner to prevent spillage or leakage
and must comply with all State Public Service Commission and Department of Transportation
regulations. It is the responsibility of Fiber Industries, Inc. and the hauler of
the waste to ensure that adequate transportation vehicles are used.

The enclosed Manifest Form is to be used in conjunction with the disposal of this
waste. Fiber Industries, Inc. must fill out completely the appropriate portion of
the form and return the pink copy to this office upon shipment of the waste. The
yellow and white copies shall be sent with the waste when transported to the disposal
facility with the remainder of the form completed by indicated parties. The disposal
facility shall verify the accuracy of the Manifest and return the yellow copy to this
office. This Division retains the right to sample any waste going to this site to
ensure compliance with the Manifest.

Any changes in composition or volume of this waste, or if any problems are encountered
during disposal, this authorization will be nullified. Disposal of this waste at
other than the requested facility will require prior written approval from this office.

Sincerely,

Earl M. Williams, Jr., P.E., Manager
Industrial Waste Section
Solid Waste Management Division

EMW/dl
Enclosure
cc: W. E. Stilwell

Capers Dixon
W. Strickland _ ^ _

1878 Century of Service 1978
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William M. Wilson. Chairman
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: I DeQuincey Newman. Secretary

Leonard W. Douglas, M.D.
George G. Graham, D.D.S
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^->-^_^-"-^' COMMISSIONER
Albert G. Randall. M.D., M.P.H.

2600 Bull Street
August 21, 1979 Columbia. S.C. 29201

Mr. E. W. Chunn
Fiber Industries, Inc.
P. 0. Box 4
Salisbury, NC 28144

RE: Disposal of waste finish material at South Carolina SCA Services, Inc. in
Pinewood, S.C. - Sumter County

Dear Mr. Chunn,

This office hereby grants approval for disposal of the above referenced waste at the
referenced site. Approval is for disposal of approximately twenty 55 gallon drums
per year.

Transport of this material must be in such a manner to prevent spillage or leakage
and must comply with all State Public Service Commission and Department of Transportation
regulations. It is the responsibility of Fiber Industries, Inc. and the hauler of
the waste to ensure that adequate transportation vehicles are used.

The enclosed Manifest Form is to be used in conjunction with the disposal of this
waste. Fiber Industries, Inc. must fill out completely the appropriate portion of
the form and return the pink copy to this office upon shipment of the' waste. The
yellow and white copies shall be sent with the waste when transported to the disposal
facility with the remainder of the form completed by indicated parties. The disposal
facility shall verify the accuracy of the Manifest and return the yellow copy to this
office. This Division retains the right to sample any waste going to this site to
ensure compliance with the Manifest.

Any changes in composition or volume of this waste, or if any problems are encountered
during disposal, this authorization will be nullified. Disposal of this waste at
other than the requested facility will require prior written approval from this office.

Sincerely,

Earl M. Williams, Jr., P.E., Manager
Industrial Waste Section
Solid Waste Management Division

EMW/dl
Enclosure
cc: W. E. Stilwell

Capers Dixon
W. Strickland • .__ _ , _.,~__~

1878 Century of Service 1978
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— - William M. Wilson. Chairman
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I. DeOuincey Newman. Secretary
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George G. Graham, D D.S.

J. Lorin Mason, Jr.. M.D.
C. Maurice Patterson

COMMISSIONER
Albert G. Randall. M.D.. M.P.H.

Environmenbl
August 21, 1979 Columbia. S.C. 29201

Mr. E. W. Chunn
Fiber Industries, Inc.
P. 0. Box 4
Salisbury, NC 28144

RE: Disposal of polyester production waste containing anionic blended oil base and
quaterary amine compound at South Carolina SCA Services, Inc. in Pinewood, S.C.
Sumter County

Dear Mr. Chunn,

This office hereby grants approval for disposal of the above referenced waste at the
referenced site. Approval if for disposal of thirty 55 gallon drums per year.

Transport of this material must be in such a manner to prevent spillage or leakage
and must comply with all State Public Service Commission and Department of Transporta-
tion regulations. It is the responsibility of Fiber Industries, Inc. and the hauler
of the waste to ensure that adequate transportation vehicles are used.

The enclosed Manifest Form is to be used in conjunction with the disposal of this
waste. Fiber Industries, Inc. must fill out completely the appropriate portion
of the form and return the pink copy to this office upon shipment of 'the waste.
The yellow and white copies shall be sent with the waste when transported to the disposal
facility with the remainder of the form completed by indicated parties. The disposal
facility shall verify the accuracy of the Manifest and return the yellow copy to this
office. This Division retains the right to sample any waste going to this site to
ensure compliance with the Manifest.

Any changes in composition or volume of this waste, or if any problems are encountered
during disposal, this authorization will be nullified. Disposal of this waste at
other than the requested facility will require prior written approval from this office.

Sincerely,

Earl M. Williams, Jr., P.E., Manager
Industrial Waste Section
Solid Waste Management Division

EMW/dl
Enclosure
cc: W. E. Stilwell

Capers Dixon
Stricklal878 Century of Service 1978
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^^ /^~\^\\-YY~\\ ' I / 2600 BUM Street
y_AJl IIILJ ' July 19, 1979 // Columbia, S.C. 29201

Mr. E. W. Chunn
Fiber Industries, Inc.
P. 0. Box 4
Salisbury, NC 28144

RE: Disposal of analytical lab wastes at South Carolina SCA Services, Inc. in
Pinewood, S.C. - Sumter County

Dear Mr. Chunn,

This office hereby grants approval for disposal of the above referenced waste at the
referenced site. Approval is for disposal of approximately thirty-five 55 gallon
drums per year.

Transport of this material must be in such a manner to prevent spillage or leakage
and must comply with all State Public Service Commission and Department of Transporta-
tion regulations. It is the responsibility of Fiber Industries, Inc. and the hauler
of the waste to ensure that adequate transportation vehicles are used.

The enclosed Manifest Form is to be used in conjunction with the disposal of this
waste. Fiber Industries, Inc. must fill out completely the appropriate portion
of the form and return the pink copy to this office upon shipment of the waste.
The yellow and white copies shall be sent with the waste when transported to the
disposal facility with the remainder of the form completed by indicated parties.
The disposal facility shall verify the accuracy of the Manifest and return the yellow
copy to this office. This Division retains the right to sample any waste going to
this site to ensure compliance with the Manifest.

Any changes in composition or volume of thii waste, or if any problems are encountered
during disposal, this authorization will be nullified. Disposal of this waste at
other than the requested facility will require prior written approval from this office.

Sincerely,

Earl M. Williams, Jr., P.E., Manager
Industrial Waste Section
Solid Waste Management Division

EMW/dl
Enclosure
cc: W. E. Stilwell

Capers Dixon

****** 1878 Century of Service 1978
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WilliamC. Moore, Jr., D M Dx îce-Chairman
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LeprtardW. Douglas, M.D.
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J. Lorm Mason, j- . M.D.
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fertG. Randall, M.D..M.P.H.
2600 Bull Street

June 21, 1979 ̂ ^^^^^f^' Columbia, S.C. 29201

Mr. E. W. Chunn
Fiber Industries, Inc.
P. 0. Box 4
Salisbury, NC 28144

RE: Disposal of polyphosphoric acid at South Carolina SCA Chemical Services, Inc.
in Pinewood, S.C. - Sumter County

Dear Mr. Chunn,

This office hereby grants approval for disposal of the above referenced waste at the
referenced site. Approval is for disposal of approximately ten 55 gallon drums
per year.

Transport of this material must be in such a manner to prevent spillage or leakage
and must comply with all State Public Service Commission and Department of Trans-
portation regulations. It is the responsibility of Fiber Industries, Inc. and
the hauler of the waste to ensure that adequate transportation vehicles are used.

The enclosed Manifest Form is to be used in conjunction with the disposal of this
waste. Fiber Industries, Inc.. must fill out completely the appropriate portion
of the form and return the pink copy to this office upon shipment of the waste.
The yellow and white copies shall be sent with the waste when transported to the
disposal facility with the remainder of the form completed by indicated parties.
The disposal facility shall verify the accuracy of the Manifest and return the
yellow copy to this office. This Division retains the right to sample any waste
going to this site to ensure compliance with the Manifest.

Any changes in composition or volume of this waste, or if any problems are encoun-
tered during disposal, this authorization will be nullified. Disposal of this
waste at other than the requested facility will require prior written approval
from this office.

Sincerely,

Earl M. Williams, Jr., P.E., Manager
Industrial Waste Section
Solid Waste Management Division

EMW/dl
cc: W. |/. Stilwell

Capers Dixon

1878 Century of Service 1978



South Carolina
Department-of
Health and
Environmental
Control June 21, 1979

BOARD
im M. Wilson. Chairman

r , D M D.. Vice-Chairman
ncey Newman, Secretary

Leonard W. DOLC;£IS. M D.
George G Graham. D.D.S.

J. LonnMasor. Jr . M.O.
C. Maurice Patierson

COMMISSIONER
Albert G. Randall, M.D.. M.P.H.

2600 Bull Street
Columbia. S.C. 29201

Mr. E. W. Chunn
Fiber Industries, Inc.
P. 0. Box 4
Salisbury, NC 28144

RE: Disposal of blended oil base (nonionic and ionic surfactants used as process
finish for polyester) at South Carolina Chemical Services, Inc. in Pinewood, S.C.
Sumter County

Dear Mr. Chunn,

This office hereby grants approval for disposal of the above referenced waste at the
referenced site. Approval is for disposal of approximately twenty 55 gallon drums
per year.

Transport of this material must be in such a manner to prevent spillage or leakage
and must comply with all State Public Service Commission and Department of Trans-
portation regulations. It is the responsibility of Fiber Industries, Inc. and
the hauler of the waste to ensure that adequate transportation vehicles are used.

The enclosed Manifest Form is-to be used in conjunction with the disposal of this
waste. Fiber Industries, Inc. must fill out completely the appropriate portion
of the form and return the pink copy to this office upon shipment of the waste.
The yellow and white copies shall be sent with the waste when transported to the
disposal facility with the remainder of the form completed by indicated parties.
The disposal facility shall verify the accuracy of the Manifest and return the
yellow copy to this office. This Division retains the right to sample any waste
going to this site to ensure compliance with the Manifest.

Any changes in composition or volume of this waste, or if any problems are encoun-
tered during disposal, this authorization will be nullified. Disposal of this
waste at other than the requested facility will require prior written approval
from this office.

Sincerely,

EMW/dl
cc: W.

C

Earl M. Williams, Jr., P.E., Manager
Industrial Waste Section
Solid Waste Management Division

Enclosure

Stilwell
rs Dixon -in̂ -7n
Perkins IQ/O Century of Service 1978



South Carolina
Department of
Hecth and
Environrnental

BOARD
Wiiliam M. Wilson. Chairman

WilliamC. Moore. Jr., D.M.D.. Vice-Chairman
I. DeOuincey Newman. Secretary

LeonardW Douglas, M.D.
George G. Graham. D.D.S.

J. Lorin Mason, Jr., M.D.
0. Maurice Patterson

COMMISSIONER
II.M.D..M.P.H.

xv 2600 Bull Street
June 21, 1979 / CduW S.C. 29201

L,JUM 25 1S73 £l
V, "•?- /ft '

Mr. E. W. Chunn
Fiber Industries, Inc.
P. 0. Box 4
Salisbury, NC 28144

RE: Disposal of polyester production waste containing glycerol polyglycidy/ether,
fatty acid esters, dioxin, NA£ CO, and water at South Carolina SCA Services, Inc.
in Pinewood, S.C. - Sumter County

Dear Mr. Chunn,

This office hereby grants approval for disposal of the above referenced waste at the
referenced site. Approval is for disposal of approximately fifty 55 gallon drums
per year.

Transport of this material must be in such a manner to prevent spillage or leakage
and must comply with all State Public Service Commission and Department of Trans-
portation regulations. It is the responsibility of Fiber Industries, Inc. and
the hauler of the waste to ensure that adequate transportation vehicles are used.

The enclosed Manifest Form is,to be used in conjunction with the disposal of this
waste. Fiber Industries, Inc. must fill out completely the appropriate portion
of the form and return the pink copy to this office upon shipment of the waste.
The yellow and white copies shall be sent with the waste when transported to the
disposal facility with the remainder of the form completed by indicated parties.
The disposal facility shall verify the accuracy of the Manifest and return the
yellow copy to this office. This Division retains the right to sample any waste
going to this site to ensure compliance with the Manifest.

Any changes in composition or volume of this waste, or if any problems are encoun-
tered during disposal, this authorization will be nullified. Disposal of this
waste at other than the requested facility will require prior written approval
from this office.

Sincerely,

Earl M. Williams, Jr., P.E., Manager
Industrial Waste Section
Solid Waste Management Division

EMW/dl
cc: W. E. Stilwell

Cappers Dixon
Jerry" Perkins ^Q CeHtUrV Of SefVlCG 1978
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BOARD
William M. Wilson. Chairman

William C. Moore, Jr.. D.M.D., Vice-Chairman
I. DeOuincey Newman, Secretary

Leonard W. Douglas, M.D.
George G. Graham, D.D.S.

J. LorinMason. Jr.. M.D.
C. Maurice Patterson

COMMISSIONER
Albert G. Randall. M.D.. M.P.H.

June 21, 1979 ^-'^C-'^r^^-.Columbia. S.C. 29201
\

Mr. E. W. Chunn
Fiber Industries, Inc.
P. 0. Box 4
Salisbury, NC 28144

RE: Disposal of polyester processing waste (ethylene carbonate)
SCA Chemical Services, Inc. in Pinewood, S.C. - Sumter County

Dear Mr. Chunn,

This office hereby grants 'approval for disposal of the above referenced waste at the
referenced site. Approval is for disposal of approximately twenty 55 gallon drums
per year.

Transport of this material must be in such a manner to prevent spillage or leakage
and must comply with all State Public Service Commission and Department of Trans-
portation regulations. It is the responsibility of Fiber Industries, Inc. and
the hauler of the waste to ensure that adequate transportation vehicles are used.

The enclosed Manifest Form is to be used in conjunction with the disposal of this
waste. Fiber Industries, Inc.-must fill out completely the appropriate portion
of the form and return the pink copy to this office upon shipment of the waste.
The yellow and white copies shall be sent with the waste when transported to the
disposal facility with the remainder of the form completed by indicated parties.
The disposal facility shall verify the accuracy of the Manifest and return the
yellow copy to this office. This Division retains the right to sample any waste
going to this site to ensure compliance with the Manifest.

Any changes in composition or volume of this waste, or if any problems are encoun-
tered during disposal, this authorization will be nullified. Disposal of this
waste at other than the requested facility will require prior written approval
from this office.

Sincerely, ^

Earl M. Williams, Jr., P.E., Manager
Industrial Waste Section
Solid Waste Management Division

EMW/dl
cc: W. E. Stilwell

Capers Dixon
Jerry Perkins

' Century of Service 1978
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- 'June 21, 1979 V^ Cdymbia, S.C. 29201
V^-: C'.

Mr. E. W. Chunn
Fiber Industries, Inc.
P. 0. Box 4
Salisbury, NC 28144

RE: Disposal of analytical lab waste containing chloroform, methanol and o-cresol
at South Carolina SCA Services, Inc. in Pinewood, S.C. - Sumter County

Dear Mr. Chunn,

This office hereby grants approval for disposal of the above referenced waste at the
referenced site. Approval is for disposal of approximately twenty-five 55 gallon
drums per year.

Transport of this material must be in such a manner to prevent spillage or leakage
and must comply with all State Public Service Commission and Department of Trans-
portation regulations. It is the responsibility of Fiber Industries, Inc. and
the hauler of the waste to ensure that adequate transportation vehicles are used.

The enclosed Manifest Form is to be used in conjunction with the disposal of this
waste. Fiber Industries, Inc. must fill out completely the appropriate portion
of the form and return the pink copy to this office upon shipment of the waste.
The yellow and white copies shall be sent with the waste when transported to the
disposal facility with the remainder of the form completed by indicated parties.
The disposal facility shall verify the accuracy of the Manifest and return the
yellow copy to this office. This Division retains the right to sample any waste
going to this site to ensure compliance with the Manifest.

Any changes in composition or volume of this waste, or if any problems are encoun-
tered during disposal, this authorization will be nullified. Disposal of this
waste at other than the requested facility will require prior written approval
from this office.

Sincerely,

&J?
Earl M. Williams, Jr., P.E., Manager
Industrial Waste Section
Solid Waste Management Division

EMW/dl
ccr W. E. Stilwell

Capers Dixon
ĵ derry Perkins _^ _^ ̂Enclosure 1878 Century of Service 1978



-v/77
POTENTIAL HAZARDOUS WASTE SITE

IDENTIFICATION AND PRELIMINARY ASSESSMENT

SITE NUMBER (to b» «*—
9 tgned by Hq)

NOTE: This form Is completed for each potential hazardous waste site to help set priorities for site inspection. The information
submitted on this form is based on available records and may be updated on subsequent forms as a result of additional inquiries
•nd on-alte inspections.

GSNSRAL. INSTRUCTIONS: Complete Sections I and III through X as completely as possible before Section II (Preliminary
Aaaiaartnint), Fil» thi» form in the Regional Hazardous Waste Loj File and submit a copy to: (J.S. Environmental Protection
Ajency; Sita Tracking System; Hazardous Waste Enforcement Task Force (EK-33S); 401 M St., SW; Washington, DC 20460.

I. SITE IDENTIFICATION
A. SITE NAME

'
B. STREET:for other identifier)

C. CITY D. STATE E. ZIP CODE F. COUNTY NAME

G. OWNER/OPERATOR (If known)
1. NAME 2. TELEPHONE NUMBER

H. TYPE OF OWNERSHIP

|~~|l. FEDERAL I 12. STATE [~~]3. COUNTY | J4 MUN'C'PAL PRIVATE | |6 UNKNOWM

1. SITE DESCRIPTION

J. HOW I D E N T I F I E D (i.e., cltl*»n't complaints, OSHA citations, etc.) K. DATE IDENTIFIED
(mo., day, & yr,)

L. PRINCIPAL STATE CONTACT
1. NAME 2. TELEPHONE NUMBER

II. PRELIMINARY ASSESSMENT (complete this section last)
A. APPARENT SERIOUSNESS OF PROBLEM

f~]l. HIGH [ 12. MEDIUM (XI3 LOW [ ;4 NONE P~ 5 UNKNOWN

B. RECOMMENDATION

f | t. NO ACTION NEEDED (no hazard)

I | 1. SITE INSPECTION NEEDED
• - TENTATIVELY SCHEDULED FOR:

b. WILL BE PERFORMED BY:

2. IMMEDIATE SITE INSPECTION NEEDED
a . T E N T A T V E L Y SCHEDUUED FOR:

b. WILL BE PERFORMED BY:

4. SITE INSPECTION NEEDED (low priority

C. PREPARER INFORMATION
1. NAME 2 . TELEPHONE 3. DA re (mo., day, & yr,}

HI. SITE INFORMATION
A. SITE STATUS
03 I N A C T I V E (That* Industrial or
municipal titem which ar« being timed
lot \ra*te traatannt, mtoraff, or dltpotal
on • continuing bat!*, »ren ll'lnfrt—

(~~l 2
•7'<"

2- INACTIVE fT/iose

waatet.)
which no longer receive

> . OTHER f specify):
(Those sites that include such incidents like ''midnight dumping" where
no regular or continuing use of the site for waste disposal has occurred,)

B. IS GENERATOR ON SITE?

[ ] 1. NO S32- Y£S (»P»cllr eert*r»tor-a four-digit SIC Code):

C. AREA OF SITE f/n acret)
«

A

D. IF APPARENT SERIOUSNESS OF SITE IS HIGH. SPECIFY COORDINATES
|. LATITUDE 2. LON GIT UDE (def.— min.— sec.;

E. ARE THERE BUILDINGS ON THE SITE?

[~~1 I. NO [3D 2. YES (*p»ctly):

ao;a-2 (i o-79) 1 On



Continued From Fronf
V. CHARACTERIZATION OF SITE ACTIVIT

Indicate the major site act ivi tyf iesj anc-crelails relating to each act iv i ty by marking 'X' ift—rfe appropriate boxes.
X'

A. TRANSPORTER B. STORER
X '

C . T R E A T E R

I . F ILTRA TION I. LANDFILL

D. DISPOSER

2. S U R F A C E IMPOUNDMENT 2. INCINERATION J. LANDFARK

3. B A R G E 3. DRUMS 3 VOLUME REDUCTION 3. OPEN DUMP

A. TRUC K 4 . T A N K . A B O V E GROUND

5. T A N K . BELOW GROUND

6. OTHER (specify): 6. OTHER (specify):

R E C Y C L I N G / R E C O V E R Y ». S U R F A C E IMPOUNDMENT

5. Ml O NIGHT DUMPING

a i O L O G I C A L T R E A T M E N T «. I N C I N E R A T I O N

7. W A S T E OIL R E P R O C E S S I N G '. UNDERGROUND INJECTION

6. SOLVENT R E C O V E R Y 8. OTHER (specify):

9. OTHER (sptcity):

E, SPECIFY DETAILS OF SITE ACTIV IT IES AS NEEDED

V. WASTE RELATED INFORMATION
A. WASTE TYPE

Q1 UNKNOWN I 12. LIQUID 3. SOLID [ |«. SLUDGE GAS

B. WASTE CHARACTERISTICS

[ |l. UNKNOWN | 1 2. CORROSIVE [~]3- IGNITABLE Q4 RADIOACTIVE

QB TOXIC [~1? REACTIVE ^Z[e INERT | |9 FLAMMABLE

1 |10. OTHER (specily):

5 HIGHLY VOLATILE

C. WASTE CATEGORIES
1. Are records of wastes available? Specify items such as manifests , i nven to r i e s , etc . below.

2. Estimate the amountCspec'ty unif of measurejof waste by category; mark 'X' to indicate which wastes are present.

a. SLUDGE b. OIL c. SOLVENTS d. CHEMICALS e. SOLIDS f. OTHER
AMOUNT

UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE

(1 ) PAINT.
PIGMENTS

(I) OILY
W A S T E S

( 1 IHALOGENATED
S O L V E N T S

X1 X
111 F L Y ASH U A B O R A TORY

1 PHARMACEUT,

(21 METALS
SLUDGES

<2)OTHER(speci l» (2) NON-H A L O G N T D
S O L V E N T S

(21 PICKLING
LIQUORS

(21 ASBESTOS 121 HOSPI TAL

( 3 1 C A U S T I C S 131 MIL LING/
MINE TAILINGS 13) R A D I O A C T I V E

14) ALUMINUM
SLUDGE

(4 ' PEST IC IDES FERROUS
S M L T G . W A S T E S (OMUNICIPAL

13) D Y ES/IN KS
.NON-FERROUS

S M L T G . W A S T K S
131 O THER(sp»c//yj:

161 OTHERfspecr'/yJ:
( 6 > C Y A N I D E

(71 PHENOLS

( 8) H ALO GENS

! I 0 i M E T A L S

.< I I I O T HERCspecl'/yJ

EPA Form T2070-2 (10-79) PAGE 2 OF 4 Continue On Page 3



Continued From Page 2

'ASTE RELATED INFORMATION (continued^ _
3. LIST SUBSTANCES OF GREATEST CONtrtrRN WHICH MAY BE ON THE SITE (place in descending order of hazard).

tVl-jiJ'd'5 , £-t^~^^
' / 9

4. ADDITIONAL COMMENTS OR NARRATIVE DESCRIPTION OF SITUATION KNOWN OR REPORTED TO EXIST AT THE SITE.

VI. HAZARD DESCRIPTION

A. TYPE OF HAZARD

1. NO HAZARD

2. HUMAN HEALTH

, NON-WORKER
INJURY/EXPOSURE

4. WORKER INJURY

CONTAMINATION
B> OF W A T E R SUPPLY

CONTAMINATION
°' OF FOOD CHAIN

, CONTAMINATION
OF GROUND W A T E R

CONTAMINATION
OF S U R F A C E WATER

DAMAGE TO
FLORA/FAUNA

IO. FISH KILL

CONTAMINATION
'' OF AIR

12. NOTICEABLE ODORS

13. CONTAMINATION OF SOIL

14. PROPERTY DAMAGE

15. FIRE OR EXPLOSION

.- SPILLS/LEAKING CONTAINERS/
10' RUNOFF/STANDING LIQUIDS

., SEWER. STORM
17' DRAIN PROBLEMS

18. EROSION PROBLEMS

18. INADEQUATE SECURITY

20. INCOMPATIBLE WASTES

21. MIDNIGHT DUMPING

22. OTHER (specify}:

B.
POTEN-

TIAL
HAZARD

(mark 'X')

C.
ALLEGED
INCIDENT
(mark 'X')

l'Cy:f^..' - ; , '

D. DATE OF
INCIDENT

(mo,fday,yr.)

- . • ' . - ' • > : ;
 :

E. REMARKS

.i""1 ' . ;; -/i'.-i *:!>•//-• . .:'y '.' ,' ; "'"'- ;..... • '•^V'^:"1^

EPA Form T2070-2 (10-79) PAGE 3 OF 4 Continue On Reverse



Continued from Front

VII. PERMIT INFORMATION
A. INDICATE ALL APPLICABLE PERMITS HELD BY THE SITE.

| | 1. NPDES PERMIT [ | 2 SPCC PLAN Q 3- STATE PERMIT (specily):

[ | 4. AIR PERMITS | | 5. LOCAL PERMIT I I 6. RCRA TRANSPORTER

r~l 7 RCRA STORER | | 8 RCRA TREATER Q 9 RCRA DISPOSER

''TH '0. O T H E R (spacily): ____________________________________ __________
3. IN COMPLIANCE?

I I >. YES [ I 2. NO | | 3. UNKNOWN

4. WITH RESPECT TO (KsJ regulation name & number;-

VIII. PAST REGULATORY ACTIONS
I ] A . N O N E [ j B. YES (summarize below)

IX. INSPECTION ACTIVITY (past or on-goinU)

["I A NONE C~l B. YES (complete items 1.3,3, & 4 below)

1 - T Y P E O F A C T ' V t T V
2 DATE OF

PAST AC TION
(mo*, day, & yr,)

3 PERFORMED
BY:

(EPA/State)
A. DESCRIPTION

X. REMEDIAL ACTIVITY (past or on-going)

["""I A. NONE (""I B. YES (complete items 1,2,3. & 4 below)

1 .TYPE OF A C T I V I T Y
2. DATE OF

PAST AC TION
(mot. day, & yr.)

3. PERFORMED
BY:

(EPA/State)
4. DESCRIPTION

NOTE: Based on the information in Sections III through X, fill out the Preliminary Assessment (Section II)
information on the first page of this form.

ERA Form T2070-2 (10-79) PAGE 4 OF 4



PRE REMEDIAL INVESTIGATION REVIEW FORM

oclu*4*ies ̂ °
r CT" <^*-^»L
'

Site Name: p
City, County St ate ; rLs Viuv f t V v r.
EPA ID No.; ~
SI Review Conducted Bvt A.. NAf'u >/jij\f\ — V^T>'i<rorv'V
Date; L ~ _1 £" ~ 76 ^ ^
Author :

Check one: ____ Preliminary Assessment
•S1 Screening Site Inspection-Phase I (PAR) ^

____ Screening Site Inspection-Phase II (PAR) -
___; Listing Site Inspection

Content of the report. Does the report address the following subjects
(if applicable) in an adequate manner. Comments concerning tables or
figures pertaining to the report should be addressed within the
appropriate section(s) below.

Site Location and Description (Waste Characterist
WW.-W i — —•--—•*_ m ••^- *- • - —— • - . - - , ^ ™^——* %_• » *i i rf^w j^«—••• -\-— - , » — • ^_r - —

Site History; tVU>(« & pnei5<i^| ^tytj5\ 1"_2-̂ '-i.«^__' i-ttrvifi tl^ Jo<-_<»vj c

jffot /|4i*fr£</1J g "~ " ""' " " -«-«'-

Groundwater Pathway;

2 )Groundwater Targets:

Surface Water Pathway;

DOverland Drainage: ^

/, -J ^ J^l/2) Surf ace Water Targets: C-iV/ « 'X{i'i

Air Pathway; fl)£ L.r<.i\t-*

On-Site Exposure Pathway;

Sampling Investigations f if applicable);

1) Sampling Stratagies, Procedures and Rationale:

2) Interpretation of Analytical Data:

Summaries and Conclusions; -

Field Analytical Screening or Geophysical Studies;

Topographic Map; ^ ̂  <_><!-'-<^'^

Site Inspection Form; PA

HRS Package; Q /

Referericas and Attia-tchrner.ts : ' ; ^\^-. . \



THE FOLLOWING SITES ARE RCRA FACILITIES (THEREFORE, CERCLA NFRAP'S) AS OF AUGUST 21, 1989:

REF. NO. ID NO. SITE NAME

2782
2772
2622
3155
2732
2597
2787
2876
2724
2550
2927
3147
2556
2585
2741
2895

2559
2892
2558
2916
2875
2939
2627
2654

THE FOLLOWING SITES

REF. NO.

3041
2675

2567

2964
2565
3060
2562
2566
2669
2573
2956
3054

3055
3056
2533
2867
3057
3153
3146

NCD049773245
NCD047369046
NCD003173358
NCD991278524
NC0041043811

NCD003 149292
NCD050409150

NCD072018252
NCD024900987
NCD000771964
NCD085438810
NCD991277856

NCD000773655
NCD000831065
NCD042091975
NCD079060059

NCD000776740
NCD077840148
NCD000776732
NCD083673681
NCD072012354
NCD091249417
NCD003 184520
NCD003213907

ARE ALSO LISTED AS NFRAP

ID NO.

NCD980557946
NCD003230083

HCD000813683
NCD097724306
NCD000813659
NCD980559967

NCD000813543
NCD000813667
NCD003225620
NCD000828244
NCD095119210
HCD980559330
NCD980559348

NCD980559355
NCD000616466
NCD071561864

NCD980559389
NCD991278300

NCD991277807

DETKEX CHEMICAL INDUSTRIES INC
DUPONT, El DE HUMOURS S CO. CAPE FEAR
DURABLE WOOD PRESERVERS INC

ENVIRONMENTAL RECYCLING CO.
FIBER INDUSTRIES INC
GASTON CO DYEING MACHINE CO
GENL ELBC CO

GENL ELEC MED STEAM TURBINE PROD DEPT
HOLCOMB CREOSOTE CO
LITHIUM CORP OF AMERICA CHEMICAL FLT
MILLER BREWING CO
NCDA PESTICIDE LAB STORAGE FACILITY
OLDOVER CORP
PHOTO CHEMICAL SYSTEMS INC
RJR TECH CO
SAFETY KLEEN CORP

SAFETY - KLEEN 3-171-01
SAFETY - KLEEN CORP 3-064-01
SAFETY - KLEEN CORP. 3-031-02
SINGER CO - KERAFOTT DIV
SINGER CO. FURNITURE DIV. WASHINGTON
TEXTRON INC HOMELITE DIV
WEST POINT PEPPERELL HAMILTON
WESTERN ELEC CO INC LEX RD PLT

SITES (AS PER PCS' FILE REVIEW OF AUGUST 21, 1989):

SITE NAME

FAIRVIEW LDFL
FANCOURT W F CO

GA-PACIFIC CORP CHIP-N-SAW
GA-PACIFIC CORP CHIP-N-SAW
GA-PACIFIC CORP COMPLY
QA-PACIFIC CORP BDWD SAW
GA-PACIFIC CORP PANELBOARD

OA-PACIFIC CORP PLYWOOD
HIGH POINT FURNITURE INDUSTRIES
KINGS MOUNTAIN PILOT CREEK WWTP
MCGRAW EDISON CO
NASH CO LDFL

HASH CO LDFL
NASH CO LDFL
REYNOLDS RJ TOBACCO CO
SHERWIN WILLIAMS CO
TARBORO LDFL
UNITED DRUM T/A RELIANCE UNIVERSAL

WOOLFOLK CHEM WRKS WKNDBXL WHS



4WD-WPB

MEMORANDUM

DATE: JUL ^ b isij

SUBJECT: File Review of North Carolina CERCLA Site Assessment Files

FROM: Robert Morris ̂f\
North Unit, Site Assessment Section
Waste Program Branch

TO: Site File
Fiber Industries, Inc.
NCD041043811

As a result of the CERCLA file review on the State of North Carolina
Site Assessment Files completed on 08/21/89, and through subsequent
consultation with North Carolina Department of Environment Health and
Natural Resources personnel, it was determined that Fiber Industries,
Inc., NCD041043811, was a RCRA TSD facility. Because of the RCRA
status of this site, no further remedial action is currently planned
under CERCLA authorities.

cc: Pat DeRosa, NCDEHNR

Document Name: RCRA TSD Page 6



4WD-WPB

MEMORANDUM

DATE: 7/9/90

SUBJECT: File Review of North Carolina CERCLA Site Assessment Files

FROM: Susan Delhi, Chief
North Unit, Site Assessment Section
Waste Program Branch

TO: Syed Ahmed, Acting Chief
Waste Engineering Section (NC/SC)
RCRA and Federal Facilities Branch

This is to inform you that as a result of the CERCLA file review on
the State of North Carolina Site Assessment Files completed on
8/21/89, and through subsequent consultation with North Carolina
Department of Environment Health and Natural Resources personnel, it
was determined that Fiber Industries, Inc., NCD04104381]?, was a RCRA
TSD facility. Because of the RCRA status of this site, no further
remedial action is currently planned under CERCLA authorities.

However, if you determine that the RCRA status of this site has
changed, or if the RCRA responsible party is unwilling or unable to
pay for necessary corrective action, please inform us and we will
reactivate our investigation of the site.

cc: Pat Rosa, NCDEHNR
Site File

Document Name: RCRA TSD Page 5



4WD-WPB

MEMORANDUM

DATE: 7/9/90

SUBJECT: File Review of North Carolina CERCLA Site Assessment Files

FROM: Robert Morris
North Unit, Site Assessment Section
Waste Program Branch

TO: Site File .
Fiber Industries, Inc*
NCD041043811 j

As a result of the CERCLA file review on the State of North Carolina
Site Assessment Files completed on 08/21/89, and through subsequent
consultation with North Carolina Department of Environment Health and
Natural Resources personnel, it was determined that Fiber Industrieŝ
Inc., NCD041043811, was a RCRA TSD facilit̂ . Because of the RCRA
status of this site, no further remedial action is currently planned
under CERCLA authorities.

cc: Pat DeRosa, NCDEHNR

Document Name: RCRA TSD Page 6
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I ^J^Z ^ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

*% PBO^° R E G I O N IV
345 COURTLAND STREET. N.E.

ATLANTA. GEORGIA 3O365
4WD-RCRA

Mr. Bob Rose
NUS Corporation
1927 Lakeside Parkway, Suite 614
Tucker, Georgia 30084

RE: Comments on the Draft RFA Report for Hoechst Celanese
Corporation, Salisbury, North Carolina
EPA I.D. No.: NCD 041 043 811

Dear Mr. Rose:

Please find attached, Waste Compliance Section comments regarding the

Draft RFA conducted at Hoechst Celanese, Salisbury, North Carolina.

Please be advised that EPA Region IV has issued a Corrective Action

Order to Hoechst Celanese, Salisbury. The RFA Report should be

modified to include this element of the facility history. If you

should have any questions, please contact Mr. David Langston of the

Waste Compliance Section, East Unit, at 347-7603.

Sincerely yours.

John C. Lank Jr., P.E.
Chief, East Unit
Waste Compliance Section

enclosure

be: Hoechst Celanese File
Susan Diehl, EPA/SISB
Jeff Crane, EPA/WES
Jackie Miller, EPA/WCS/NC State Coordinator



MAR 2 1 1990

4WD-RCRA

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

R E G I O N IV

3AS COURTLANO STREET. N.E.
ATLANTA. GEORGIA 3O365

MEMORANDUM

SUBJECT:

FROM:

TO:

THRU:

Draft RCRA Facility Assessment Report For Hoechst
Celanese, Salisbury, North Carolina.
EPA ID No.: NCD 041 043 811

David Langston
Environmental Engineer

Jeff Crane
Environmental Engineer

John Lank, Jr., P.E.
Chief, East Unit
Waste Compliance Section

John Dickinson, P.E.
Chief, NC/SC Unit
Waste Engineering Section

Waste Compliance would like to offer the following comments with
respect to the draft RFA report:

1 . NUS did not identify the DowTherm Heater area as a possible
SWMU. According to the facility documentation, there is
groundwater contamination which may be attributed to leakage of
the DowTherm heaters.

2. Page 18, SWMU 4 discussion: Under SWMU Description, it is
recommended that the last sentence be deleted. The
perchlorethylene is used as a solvent and would fit the listing
of an F002 waste stream. The recycling exemption is not a valid
claim for such F listed waste streams.

3. Page 21, SWMU 7 discussion: The narrative under the SWMU
description defines Dalco as a detergent, whereas under wastes
managed Dalco is called a solvent. The terminology should be
consistent throughout the report .

4. Page 24, SWMU 10 discussion: The narrative under the Wastes
Managed should be amended to read as follows: "No hazardous waste
or liquids have been known to be disposed of in the landfill."



-2-

5. Page 25, SWMU 11 discussion: In the narrative under Method of
Closure, the reference to a leaking cover should be deleted.

6. Page 27, SWMU 12 discussion: In the narrative under the SWMU
Description, the process description at the waste water treatment
plant appears to be out of sequence. It is probable that sludge
from the clarifier goes to the digester and the effluent to the
polishing pond. This scenario should be verified.

7. Page 29, SWMU 13 discussion: The narrative under Release History
should be amended to acknowledge the presence of grroundwater
contamination. The nature of the contaminants suggest that it is
probable that a release from the CRU impoundments occured.
Further action should be considered as a consequence of this
finding. It was the conclusion of EPA that the CRU impoundments
were never RCRA regulated units.

If you should have any questions, please contact me at x7603.



0 2 1989
4WD-SISB

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. Dow V. Perry
U.S. Highway 70 West
P.O. Box 4
Salisbury, North Carolina 28145

RE: Hoechst Celanese Corporation
Salisbury, North Carolina
NCD041043811

Dear Mr. Perry:

The United States Environmental Protection Agency (EPA),
pursuant to the authority and requirements of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), 42 U.S.C. 9601 et seq., as amended by the Superfund
Amendments and Reauthorization Act (SARA), Public Law 99-499 and
Section 3007 of the Resource Conservation and Recovery Act
(RCRA), is planning to conduct an investigation of the above
referenced site. Hoechst Celanese is located in Salisbury,
North Carolina. EPA has reason to believe that there may be a
release or threat of a release of hazardous substances from the
site into the surrounding environment. The purpose of this
investigation is to determine, as stated in CERCLA
(104)(e)(2)(A), the identification, nature, and quantity of
materials which have been or are generated, treated, stored or
disposed of at a vessel or facility or transported to a vessel
or facility.

As per the telephone conversation on October 16, 1989 with you,
EPA was granted permission for access to your property beginning
on or about November 28, 1989 and continuing through the
completion of the investigation on or about November 30, 1989.
Activities to be conducted during the investigation may include:

1. Inspect, sketch, and photograph the premises;

2. Review records of Solid Waste Management Units (SWMUs) which
provide for;

(i) The location of the unit(s) on the topographic
map.

(ii) Designation of type of unit(s).

(iii) General dimensions and structural description
(supply any available drawings).



-2-

(iv) When the unit was operated.

(v) Specification of all wastes that have been managed
at the unit to the extent available.

3. Review of any records of releases of hazardous waste or
hazardous constituents from such units.

4. Review records on the size and type of facility, and the
manufacturing process to determine past waste handling
practices.

The above activities will be conducted by personnel from EPA
Region IV's Field Investigation Team (FIT). Sherri Panabaker of
FIT will contact you prior to the actual site visit to make
final arrangements and note any changes.

If you have any questions, please contact me at (404) 347-5065.

Your cooperation in this matter is appreciated.

Sincerely,

Kelly Cain
Environmental Engineer

cc: Sherri Panabaker, NUS
Bob Rose, NUS
Grover Nicholson, NCDHR



be: John Dickenson, EPA RCRA

4WD-SAS 4WD-SAS
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&
ONE HARRISON PARK
401 HARRISON OAKS BLVD.
SUITE 305
GARY. NC 27513
TEL: (919) 677-0080

ENGINEERING-SCIENCE, INC. FAX: (919)5770118

July 2, 1992

Mr. Art Barnhardt, L.G.
NC Department of Environment, Health, and Natural Resources
Division of Environmental Management
Wachovia Building
Suite 714
Fayetteville, North Carolina 28301-5043

Re: Interim Report-Phase I Site Assessment
Wellman, Inc. (formerly Fiber Industries, Inc.)
Fayetteville Plant
Hwy. 53/210, Cedar Creek Road, Fayetteville, NC
NCDEM GW Incident #6989

Dear Mr. Barnhardt:
Enclosed is the interim report summarizing the results of the recent site assessment

conducted at the Wellman, Inc. Fayetteville Plant (formerly Fiber Industries, Inc.).
Engineering-Science, Inc. (ES) is submitting this report on behalf of Wellman, Inc. in
compliance with the Notice of Violation (NOV) issued by NCDEM on October 25,
1991. This report provides an interim response to the NOV by summarizing recent site
assessment activities. A final Comprehensive Site Assessment (CSA) report will be
forthcoming upon completing a second phase of the investigation that is planned in the
near future.

As discussed in the interim report, chlorinated hydrocarbon contaminants in the
surficial aquifer have been adequately delineated on-site in the north, west, and
southwest directions. Contamination detected in the deeper aquifer will be further
investigated during the next phase of assessment activities. Presently, Wellman
proposes to place deep well couplets at MW-7 and at a location approximately 100 feet
northwest of well MW-9 to assess the deep aquifer.

Wellman and ES request a meeting with NCDEM personnel upon their review of
this report. We would like to obtain NCDEM's comments to this report and to
establish future requirements for compliance at the site before the next phase of the site
assessment is initiated. To this end, Wellman anticipates to reach an agreement with
NCDEM to determine their role, if any, in investigating adjacent properties.

KOKI .01 \RD92iti BNCLDEM i«i .DOC ĵ  2, i ww-j* AM



— ENGINEERING-SCIENCE. INC.

Letter to Art Barnhardt, L.G.
July 2, 1992
Page 2

If you have any questions or comments concerning this report, please contact me at
(919) 677-0080 or Mr. David James, P.E. of Wellman, Inc. at (803) 395-3369. You
will be contacted in the near future to arrange a meeting at your convenience.

Sincerely,

ENGINEERING-SCIENCE, INC.

5".
S. Grant Watkins, P.O.
Project Manager/Senior Hydrogeologist

RDKIJHMUM2IIIBVCLDEMKI.DOC July2.19R/9-.MAM



ENGINEERING-SCIENCE, INC.

ONE HARRISON PARK
401 HARRISON OAKS BLVD.
SUITE 305
GARY. NC 27513
TEL: (919) 677-0080
FAX: (919) 677-0118

July 2, 1992

Mr. David James, P.E., C.I.H.
Superintendent-Safety, Health, and Environmental Affairs
Wellman, Inc.
Post Office Box 100542
Florence, South Carolina 29501-0542

Re: Interim Report-Phase I Site Assessment
Wellman Inc., Fayetteville Plant (formerly Fiber Industries, Inc.)
Cedar Creek Road, Cumberland County, North Carolina

Dear Mr. James:
Engineering-Science, Inc. (ES) is pleased to present this interim report summarizing

the results of the Phase I Site Assessment recently conducted at the Wellman, Inc.
facility (formerly Fiber Industries, Inc.) near Fayetteville, North Carolina (see Figure
1). This site assessment was performed according to the Work Plan and Quality
Assurance Program Plan (QAPP) prepared for the site by ES and dated February 20,
1992. The work was executed under authorization of Wellman Purchase Order Number
257-57647N (dated March 28, 1992), in accordance with the ES proposed scope of
services dated February 25, 1992.

This interim letter report provides a brief summary of the Phase I soil and
groundwater investigation conducted at the site in May-June, 1992. The report is
formatted for submittal to the North Carolina Department of Environment, Health, and
Natural Resources (DEHNR), Division of Environmental Management (DEM) to
partially address the Notice of Violation (NOV) issued by the Agency on October 25,
1991. ES has included within this report a revised base map, summaries of soil and
groundwater analytical results and water level data, and a revised groundwater
potentiometric map. A limited discussion of field procedures is presented as well. A
complete summary of this investigation, and future results of a potential Phase n
investigation, will be provided in a Comprehensive Site Assessment (CSA) report to be
prepared subsequent to the Phase II field activities.

METHODOLOGY
Soil Boring/Sampling Program

Eleven soil borings were advanced around the Wellman property to provide a
preliminary assessment of soil and groundwater conditions. The soil boring/sampling
results were used to characterize subsurface lithology and to determine relative soil
contamination for monitoring well placement. Six of the soil borings (ESB-1 through
ESB-3 and ESB-7 through ESB-9) were converted to groundwater monitoring wells, as
discussed in the next section of this report. Figure 2 shows a site map with the soil

RDISI jOI \RD92I (I B\LCTTEJl.DOC July 2,1992/9:21 AM



ENGINEERING-SCIENCE, INC.

Letter to David James, P.E., C.I.H.
July 2, 1992
Page 2

boring and monitoring well locations. Soil boring logs and well construction records are
presented in Attachment A.

All soil borings, with the exception of ESB-3 and ESB-9, were advanced with hollow
stem augers to the top of the upper clay confining unit that is found below most of the
site at depths ranging from 18 feet below land surface (BLS) to 25 feet BLS. This clay
layer, consisting of a plastic, cohesive gray clay, reportedly acts as a restrictive
stratigraphic unit between the surficial sand aquifer and a deeper sand aquifer. Boring
ESB-9 (discussed below) was advanced through the clay unit using mud rotary drilling
techniques to assess conditions in the deeper sand aquifer. The surficial clay unit was
not encountered in ESB-3, so this boring was advanced with hollow stem augers to the
top of the deeper clay unit at 42 feet BLS.

Within each soil boring, soil samples were collected at 2.5-foot to 5-foot intervals
using a decontaminated split-spoon sampler. Immediately after opening the split-spoon
sampler, the soil sample was placed in either a 1-pint mason jar or sealed in a ziplock
plastic bag. For those samples placed in the jars, aluminum foil and a threaded lid were
immediately placed over the mouth of the jar to create an air-tight seal. Each sample
container was shaken vigorously to produce volatilization of potential contaminants
within the headspace of the container. After the soil samples had equilibrated within the
headspace of their respective containers, the headspace of each container was screened
for volatile organic compounds (VOCs) using a photoionization detector (PID). The
PID screening results and lithologic descriptions of each sample were recorded with the
corresponding sample number and depth.

Using the PID measurements as an indicator of relative contamination, four soil
samples were selected for laboratory analysis of halogenated hydrocarbons by SW-846
Method 8010. With the exception of one soil sample from ESB-9, ES did not submit
any soil samples for laboratory analysis that had a PID measurement of less than 20 parts
per million (ppm). Sample ESB9-H, collected from boring ESB-9 at a depth of 42 to 44
feet BLS, was submitted for laboratory analysis to quantify potential soil contamination
at the base of the lower sand aquifer. A copy of the laboratory report is presented in
Attachment B.

Soil borings not converted to monitoring wells (ESB-4, ESB-5, ESB-6, ESB-10, and
ESB-11) were abandoned using a bentonite-cement grout placed by the tremie-pipe
method. Soil cuttings and drilling muds were containerized in labeled 55-gallon drums
and placed within a designated drum staging area.
Shallow Monitoring Well Installation

Four of the soil borings were converted to shallow groundwater monitoring wells
within the surficial aquifer. These soil boring/well sequences are designated as: ESB-
1/ESM-10(22.5); ESB-2/ESM-11(26.9); ESB-7/ESM-12(19.5); and ESB-8/ESM-
13(19.3). The value shown in parentheses after each well number denotes the maximum
screen depth of that well. Two other soil borings were converted to deep monitoring
wells screened within the deeper sand aquifer, as discussed in the next section.
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The shallow wells were constructed using 2-inch nominal diameter PVC casing and
between 5 to 20 feet of 0.01-inch machine slotted PVC well screens. Well screens used
were of the "high velocity" type that contain 2.3 times the slotted openings per square
inch than standard well screen. For the shallow wells, the well screens were extended to
the interface of the first confining clay unit to monitor for potential sinking
contaminants. Well ESM-10(22.5) had 20 feet of screen that traversed the entire
saturated thickness of the surficial aquifer. Wells ESM-11(26.9), ESM-12(19.5), and
ESM-13(19.3) were constructed with 15, 5, and 10 feet of well screen, respectively.
The screened interval of each well at the Wellman site is summarized in Table 1.

Each well was completed using a coarse sand filter pack around the well screen
annulus. A one- to two-foot bentonite seal was placed above the filter pack, followed by
a cement grout placed to the surface by tremie pipe method. The wells were finished
with an above-grade outer protective metal casing, locking cap, and well tag. The wells
were later developed to improve hydraulic communication between the well and the
surrounding aquifer formation.
Deep Monitoring Well Installation

Two deep monitoring wells were installed into the lower sand aquifer to monitor for
potential sinking contaminants within the deep sand aquifer. Well ESM-9(35.5) was
installed in boring ESB-9 as a Type III, double cased well. Well ESM-3(42.8) was
originally intended to be a shallow well installed in boring ESB-3 on top of the upper
clay unit interface. However, the upper clay unit was not encountered in this boring and
the well was subsequently screened at the depth of the lower clay unit interface.

Well ESM-9(35.5) was installed as a Type III well. A 12-inch diameter outer
borehole was advanced to 23 feet BLS using mud rotary methods and a tricone bit. The
outer borehole was advanced 2 feet into the upper clay unit, which was encountered at
21 feet BLS. Twenty three feet of 6-inch outer steel casing was then set into the
borehole and grouted into place using the tremie pipe method. During the grouting
procedure, the outer steel casing settled under its weight into the clay unit to a depth of
26 feet BLS.

After the grout had cured for four days, well ESM-9 was re-entered using a 6-inch
diameter tricone bit and mud rotary methods. The bit was advanced through the grout
plug of the outer casing to continue the inner borehole through the upper clay unit until
the lower clay unit was encountered at a depth of 43.5 feet BLS. Split spoon samples
were collected throughout the inner borehole, including one sample collected at the
lower sand/clay interface. The inner borehole was converted to a monitoring well by
installing five feet of well screen from 30.5 to 35.5 feet BLS and 2-inch PVC casing to
the surface. The remainder of the well was completed as previously discussed for the
shallow wells.

Deep well ESM-3(42.8) is not double cased. Because the upper clay unit is not
present at this location, this well was constructed with a 5-foot screen placed on top of
the lower clay unit, which was encountered at 42.5 feet BLS. This well was completed
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with PVC casing and bentonite and grout seal as described for the shallow wells. Both
deep wells were subsequently developed upon completion.
Water Levels and Well Survey

Static water levels were obtained from all existing wells at the Wellman site on
May 27, 1992 and again on June 3, 1992. Depth to water measurements were also
obtained on these dates from two adjacent wells (S-6 and S-7) on the ICI property. Prior
to measuring the water levels, each well was allowed to equilibrate at least 30 minutes
after opening the well cap. An electronic water level indicator was used to obtain depth-
to-water measurements accurate to 0.01 feet. Water levels were measured relative to an
established reference point on the top of each PVC well casing.

All new wells were surveyed to establish top-of-casing (TOC) elevations. An existing
monitoring well top-of-casing was used as a benchmark reference for the survey.
Several surveys have been conducted at the site by various contractors, resulting in slight
discrepancies in the TOC elevations referenced by each survey. Based on limited
cumulative data from past surveys, the ES survey possibly incorporated some of these
minor TOC elevation discrepancies. An updated survey of all wells will be performed
during Phase II activities. Table 1 presents the survey and water level data from
May 27, 1992. These data were used to create a potentiometric map of the shallow
aquifer for that date. The map is shown in Figure 3.
Groundwater Sampling

Groundwater samples were collected for laboratory analysis from all wells on
May 27, and May 28, 1992. Wells S-6 and S-7 on ICI property were also sampled.
Prior to sampling, each well was purged by removing a minimum of three to five
saturated well volumes of water or until the well was purged to dryness. Clean, Teflon
bailers and Keck submersible sampling pumps were used to purge the wells. Purge water
was collected in labeled drums and temporarily stored on-site pending disposal. Field
parameters of pH, temperature, and dissolved oxygen were measured at the time of
purging and sampling.

After each well was purged and allowed to recover, groundwater samples were
collected for laboratory analysis by using clean, Teflon bailers. Recommended EPA
sampling protocol was maintained throughout the sampling event. The groundwater
samples were sealed, labeled, and placed in a chilled cooler for transport to the ES
laboratory in Atlanta, Georgia. A chain-of-custody record was initiated to include all
sampling, project, and identification information.

Each of the 17 aqueous samples were analyzed for purgeable halogenated organic
compounds by EPA Method 601. A duplicate sample was also collected from well M-6
(designated as M-7 on chain-of-custody record) to be analyzed for EPA Method 601
compounds. Additionally, an equipment rinseate blank, a field blank, and a laboratory-
prepared trip blank were analyzed by EPA Method 601 to verify sampling quality
control. The laboratory also provided matrix spikes and matrix spike duplicates for
laboratory quality assurance/quality control (QA/QC). These results are presented in
Attachment C.
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RESULTS OF INVESTIGATION
Soil Contamination

Potential soil contamination has been established by qualitative PID headspace
analyses and by quantitative laboratory analyses. Positive PID readings of organic
vapors were detected in ten of the eleven soil borings. PID readings were less than 10
ppm for all soil samples collected from borings ESB-1 through ESB-6, and from ESB-
10. Sample ESB7-C (15 to 17 feet), collected from soil boring ESB-7, had the highest
PID reading at 52.5 ppm.

Soil boring samples from ESB-8, ESB-9, and ESB-11 also had detectable PID
readings exceeding 20 ppm for most of the samples. Nondetectable PID readings from
boring ESB-3 and the upper portions of ESB-9 are not considered representative for
those borings, as monitoring wells placed in these borings were subsequently determined
to contain groundwater contamination. Wells ESM-3(42.8) and ESM-9(35.5)
constructed in borings ESB-3 and ESB-9, respectively, contain dissolved purgeable
halocarbon compounds, which were expected to emit organic vapors when screened with
the PID.

Laboratory analysis by SW-846 Method 8010 indicated no detectable concentrations
of purgeable halocarbon compounds in any of the four soil samples submitted. These
results indicate that adsorption of these compounds into the soil matrix has likely not
occurred in the areas tested, even though some VOC vapor phase contamination was
indicated by the soil PID readings. Table 2 summarizes the PID soil screening results
and the laboratory analytical results from the soil boring/sampling program.
Groundwater Quality

Laboratory analyses of groundwater samples confirmed that purgeable halocarbon
organic compounds are present in groundwater at the site and in at least two off-site
wells. EPA Method 601 VOCs were detected in nine of the seventeen wells sampled.
The following purgeable halocarbon compounds were detected in the aqueous samples:
1,1-Dichloroethane; 1,1-Dichloroethene; tetrachloroethene; trichloroethene; chloroform;
and chlorobenzene. The remaining EPA Method 601 compounds were below their
respective detection limits for all samples.

Well MW-9(22) contained the highest overall VOC concentration with 410
micrograms per liter Oxg/L) of tetrachloroethene and 91 /xg/L of trichloroethene. Off-
site wells S-6(18.5) and S-7(20) also contained significant concentrations of these two
compounds. Well S-6(18.5) contained 130 /xg/L of tetrachloroethene and 33 /xg/L of
trichloroethene, while S-7(20) contained 110 /xg/L and 12 /xg/L of these compounds,
respectively.

Both deep wells contained low to moderate concentrations of tetrachloroethene and
trichloroethene. Well ESM-3(42.8) contained 18 /xg/L of tetrachloroethene and
1.1 /xg/L of trichloroethene. Well ESM-9(35.5) contained 88 /xg/L and 26 /xg/L of these
compounds, respectively. The 13 itg/L of chloroform detected in well
ESM-9(35.5) is attributed to treated potable water introduced during drilling processes,
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as this was the only well that was mud rotary drilled. Upgradient well ESM-10(22.5)
contained 0.68 jig/L of chlorobenzene. Table 3 summarizes the groundwater analytical
results from all wells.
Hydrogeologic Conditions

Average depths to surficial groundwater at the site range from approximately 4.5 feet
ELS on the north end of the property to approximately 11 feet BLS on the south end of
the property. As shown in Figure 3, groundwater generally flows toward the south,
southeast, and southwest at the Wellman property. Groundwater flow tends to converge
toward the south property boundary in the vicinity of wells M-3(22), 8-6(18.5), and
M-2(16). Undulations in the equipotential lines around monitoring well ESM-13(19.3)
suggest that groundwater flow may be influenced by the subsurface trough in the clay
unit that reportedly occurs in this area.

Hydraulic gradients in the surficial aquifer range from 0.007 ft/ft 0.023 ft/ft. The
hydraulic gradients are relatively low on the north part of the site and steepen
considerably toward the southern end of the site. This may indicate changes in either
lithology, vertical flow components, or other hydrogeological factors across the site.

A strong downward flow component exists between the upper surficial aquifer and the
lower sand aquifer. This was manifested by large differences in the potentiometric heads
measured in well couplets M-3(22)/ESM-3(42.8) and MW-9(22)/ESM-9(35.5). The
potentiometric head in deep well ESM-9(35.5) suggests that the lower sand aquifer may
not be hydraulically confined by the overlying clay unit, as there is potentially an
unsaturated zone immediately below the upper clay unit in this location. These
observations may indicate that the surficial aquifer is actually perched above the upper
clay unit and that the lower sand aquifer may exhibit unconfined or semi-confined
behavior in this area.

CONCLUSIONS
Based on the results of the Phase I site assessment, ES has concluded the following:

* Purgeable halocarbon VOCs are present in groundwater at the site and have been
detected in both the upper surficial aquifer zones and in the saturated zones of the
lower sand aquifer. The highest concentrations of VOCs tend to occur near the
southeast comer of the property. Of the purgeable halocarbons detected,
tetrachloroethene and trichloroethene were present in the highest concentrations.

* The absence of purgeable halocarbon VOCs in perimeter wells M-l, M-2, MW-5,
MW-6, MW-7, and ESM-13 adequately delineate the extent of the contaminant
plume found in the surficial aquifer in the north, west, and southwest directions.
The plume boundaries have not been delineated within the surficial aquifer toward
the east, south, and southeast. The extent of VOCs in the lower sand aquifer has
also not been fully defined.
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' The upper clay unit that separates the surficial aquifer from the lower sand aquifer
thins toward the south and is apparently absent on the extreme southeast portion of
the site. This suggests that the surficial sand aquifer may be locally perched
across much of the site. A strong downward flow component exists between the
upper and lower aquifer units.

* Some VOCs were detected in soil vapors using a PID. However, laboratory
analyses indicate that shallow soils apparently have not been impacted by
purgeable halocarbon compounds in those areas tested. The soil sample collected
from the bottom of the lower sand aquifer in boring ESB-9 also had nondetectable
concentrations of VOCs. These observations suggest that only soil vapor VOC
contamination has been detected during this investigation, with the probable
source being the underlying contaminated groundwater.

* Groundwater flows toward the south, southeast, and southwest across the site at
hydraulic gradients of 0.007 to 0.023. Groundwater flow converges toward the
south part of the site, where it is potentially being influenced by subsurface
lithologic irregularities.

ES appreciates this opportunity to provide our services to Wellman, Inc. on this
project. Recommendations for Phase II activities are forthcoming based on our
scheduled meeting to discuss these results. If you have any questions or comments
concerning this report, please contact us at (919) 677-0080.

Sincerely,

ENGINEERING-SCIENCE, INC.

5",

S. Grant Watkins, P.O.
Project Manager

Donald B. Boyle
Technical Director

cc: Willie Bethea
Robert Quinn
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TABLE 1
WATER LEVEL DATA

WELLMAN, INC.
FAYETTEVILLE, NORTH CAROLINA PLANT

May 27,1992

Well#

M-l (13)
M-2 (16)
M-3 (22)
ESM-3 (42.8)
M-4 (18)
M-5 (20.5)
M-6 (19.5)
MW-7 (20)
MW-8 (20)
MW-9 (22)
ESM-9 (35.5)
ESM-10 (22.5)
ESM-11 (26.9)
ESM-12 (19.5)
ESM-13 (19.3)
S-6 (18.5)
S-7 (20)

Elevation
Top of Casing (ft)*2

140.00a

140. 19a

140.81a

139.95
146.26a

145.52b

145.27b

145.01
145.37
143.62
144.20
143.15
146.47
146.47
140.51
134.01b

136.64b

Depth to
Water (ft)*1

8.51
11.43
13.55
34.94
12.47
8.09
6.50

11.28
11.59
11.58
35.59
7.88
9.73

13.27
9.99
6.87
7.48

Screen Interval
Depth (ft)*3

8.0-13.0
11.0-16.0
17.0-22.0
37.8-42.8
13.0-18.0
15.5-20.5
14.5-19.5
5.0-20.0
5.0-20.0
7.0-22.0

30.5-35.5
2.5-22.5

11.9-26.9
14.5-19.5
9.3-19.3

13.5-18.5
10.0-20.0

Water Level
Elevation (ft)*2

131.49
128.76
127.26
105.01
133.79
137.43
138.77
133.73
133.78
132.04
108.61
135.27
136.74
133.20
130.52
127.14
129.16

Depths relative to top of PVC well casing (TOC).
'Elevations are relative to mean sea level (MSL), based on datum benchmark from previous survey.
Depth referenced below ground surface (ft.).

"Referenced from July 11, 1991 survey by Westinghouse Environmental, Inc.
Referenced from Geraghty and Miller, Inc. survey of 1991.

*3
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TABLE 2
SUMMARY OF SOIL SAMPLING RESULTS
WELLMAN, INC., FAYETTEVILLE PLANT

MAY 6 - 13, 1992

SoU Boring/Well No.

ESB-l/ESM-10 (22.5)

ESB-2/ESM-11 (26.9)

ESB-3/ESM-3 (42.8)

ESB-4

ESB-5

Sample
Number

ESB1-A
ESB1-B
ESB1-C
ESB1-D
ESB1-E

ESB2-A
ESB2-B
ESB2-C
ESB2-D
ESB2-E
ESB2-F

ESB3-A
ESB3-B
ESB3-C
ESB3-D
ESB3-E
ESB3-F
ESB3-G
ESB3-H
ESB3-I

ESB4-A
ESB4-B
ESB4-C
ESB4-D

ESB5-A
ESB5-B
ESB5-C
ESB5-D

Sample
Interval

Below Land
Surface (ft.)

5-7
10-12
15-17
20-22
25-27

5-7
10-12
15-17
20-22
22-24
25-27

7-9
12-14
17-19
22-24
27-29
30-32
33-35
37-39
42-44

3-4
10-12
15-17
20-21
21-22

3-4
9-11
14-16
19-21

pro
Headspace
Reading
(ppm)1

7.9
8.3
4.7
4.8
1.1

3.7
NR
4.7
NR
NS
NS

0
0
0
0
0
0
0
0
0

0
0.6
2.5
1.5
4.7

1.4
1.2
2.9
3.5

Laboratory
Analytical

Result2

^Headspace readings by Photovac Microtip photoioniztion detector (PID). Results shown in parts per million (ppm).
2Laboratory analysis for purgeable halocarbons by SW-846 Method 8010. Resulu in microgram per kilogram (fig/Kg).
BDL - Below detection limit.
NR - Not Recovered.
NS - Not Screened.
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TABLE 2 (CONTINUED)
SUMMARY OF SOIL SAMPLING RESULTS
WELLMAN, INC., FAYETTEVILLE PLANT

MAY 6 - 13, 1992

SoU Boring/Well No.

ESB-6

ESB-7/ESM-12 (19.5)

ESB-8/ESM-13 (19.3)

ESB-9/ESM-9 (35.5)

ESB-10

ESB-11

Sample
Number

ESB6-A
ESB6-B
ESB6-C
ESB6-D

ESB7-A
ESB7-B
ESB7-C
ESB7-D

ESB8-A
ESB8-B
ESB8-C
ESB8-D

ESB9-A
ESB9-B
ESB9-C
ESB9-D
ESB9-E
ESB9-F
ESB9-G
ESB9-H

ESB10-A
ESB10-B
ESB10-C
ESB10-D
ESB10-E
ESB10-F

ESB11-A
ESB11-B
ESB11-C
ESB11-D

Sample
Interval

Below Land
Surface (ft.)

3-4
10-12
15-17
20-22

5-7
10-12
15-17
20-22

5-7
10-12
15-17
20-22

10-12
15-17
20-22
23-25
26-28
29-31
35-37
42-44

4.5-6.5
9-11
14-16
19-21
24-26
27-29

4-6
9-11
14-16
19-21

pro
Headspace
Reading
(ppm)1

0
1.8
0.4
0.2

26.6
27

52.5
21

36.2
31.4
40.1
35.3

0
0
0
0

20.2
11.8
12.2
9.8

2.7
5.9
3.3
2.1
3.9
0

23.8
28.2
16.7
8.4

Laboratory
Analytical

Result'

BDL

BDL

BDL

BDL

'Headspace readings by Phouxvac Microtip photoioniztion detector (PID). Results shown in parts per million (ppm).
^Laboratory analysis for purgeable halocarbons by SW-846 Method 8010. Results in microgram per kilogram (pg/Kg).
BDL - Below detection limit.
NR - Not Recovered.
NS - Not Screened.
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TABLE3
GROUNDWATER ANALYTICAL RESULTS

EPA METHOD (01 COMPOUNDS
WELLMAN, INC., FAYETTEV1LLE PLANT

May 27-28,1992

•Parameter (/ig/I)b

M-l (13)

M-2 (16)

M-3 (22)

ESM-3 (42.8)

M-4 (18)

M-5 (20.5)
M-6 (19.5)

MW-7 (20)

MW-8 (20)

MW-9 (22)

ESM-9 (35.5)
ESM-10 (22.5)

ESM-1 1(26.9)

ESM-12 (19.5)

ESM-13 (19.3)

S-6 (18.5)

S-7 (20)

M-6 Duplicate
(M-7)

NC Ground- . ,water Standard*

Ipllpilpl^^lllls lyi-jJicnioroctnanCx;;i:si;;;;iJ::i;isiS;;iffiii;̂ i:i:iH::ji;;:
<0.50

<0.50

<0.50

<0.50

22

<0.50
<0.50

<0.50

<0.50

<0.50

<0.50
<0.50

<0.50

<0.50

<0.50

4.3

<0.50

<0.50

MDL

::?:Wi?:̂ :::̂ :::::::::-:;::::::!:::;;;-:S':̂ :̂̂ S$Ŝ

:gI:^DicHIorodmne:mm^MimmfmMi^K
<0.50

<0.50

<0.50

<0.50

1.2

<0.50

<0.50

<0.50

<0.50

<0.50

<0.50
<0.50

<0.50

<0.50

<0.50

<0.50

<0.50

<0.50

7.0

••̂ '••::'>:̂ *:'>>S''̂ :;:':::';'̂ :';">'t':-'->;-1:-:::':::-x"'-'-:;

<0.50
<0.50
11
18
12

<0.50
<0.50

<0.50

1.0

410

88

<0.50

<0.50
<0.50

<0.50

130

110

<0.50

0.7

X::::::;::::::::::::'::::::;;:.::;::L::;:::::::;;;:;:;:::;':;;>::;-:

:;:::;:::x:::v;;:-:;:-:;:::;:;:;:;:::::::x:::::::;:::x:>;;::;:
&W?lj£mmZiKimTnchloroethene
;:;£;S;;&^̂

<0.50

<0.50

0.98

1.1

<0.50

<0.50

<0.50

<0.50

6.9

91

26

<0.50

<0.50
<0.50

<0.50

33

12

<0.50

2.8

•ClllliiJfionn§;J;s8:s5ii?ss*Sis
<0.50

<0.50

<0.50

<0.50

<0.50

<0.50
<0.50
<0.50

<0.50

<0.50

13

<0.50
<0.50

<0.50

<0.50

<0.50

<0.50

<0.50

0.19

iPilitliliii?x®mmzmmsmiz.tttKVftXfittfXVXiiff*Chlorobenzienc
M^^f^KMK-

<0.50

<0.50

<0.50

<0.50

<0.50

<0.50
<0.50
<0.50

<0.50

<0.50

<0.50
0.68

<0.50

<0.50

<0.50

<0.50

<0.50

<0.50

300

\mm;.::m^rnmm^^±mm:.

Method 601 Compoundsmmimw&mm*:4^A<m
BDL

BDL
BDL
BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

NA

^Analytical method.by EPA Method 601. , m . . . . ...... , t,'All renilti ihown in jnicrogranu per liter (pg/1), approximately equivalent to parts per billion (ppb).
M0L • Method detection limit.
Oroundwater SUndards per Title 15 NCAC 2L.

RDI6I .OI\RD92IIIB\TABLE3.DOC July2,l9«2/»:3l AM



FIGURES



Figure 1

CM
O

_ I

asture Branch

Swam

2000 1000 2000'
o>s

TJ

§
5

i

Approximota Scale in F««t

Base: USGS Cedar Creek Quadrangle. 7.5 Minute Series

Wellman, Inc.
Fayetteville. North Carolina

Site Location Map

ENGINEERING-SCIENCE



FIGURE 2

Monsanto Property

\1 ESB-5 ESM-9 (35.5)_^ ~\
J

ESM-10(22.5) MW-8(20) MW-9(22)

M-5(20.5)

-̂6(19.5)

f

\

ESB-4

MW-7(20) -

\
'SB-11

A

\
•

/
L ̂

&

*)
o|

^
I

*— Former Chemical
Sewer Line
(Abandoned and

Sealed)

i

\_

ti

n
E

^-4(18]

\
V

A
SB-10

)

n̂••j
E

\

/,
ESM- 12(1 9.5)

\ ESM-13(19.3)-

*— Former

\
V

———————— x ————————— « —— — »— ———

Wellman, Inc. \
<*

LJ —

«
ESM- 11 (26.9)

) \

Vas
>urr

^

———— « ————————————— K ————————————— x ————————— 1 ——————————— « ———————————— _

tewa
'P

~>*

ter

) (
—— v ———

/

1
/

[

4

ES

ICI Property

M-1 (13)
MW-8 (20)
ESM-3 (4-2.8)
S-7(20)

ESB-6

LEGEND

Monitoring well location.
( ) Indicates maximum
screen depth (ft.)

Soil Boring Location

Notes; 1. Wells designated ESM were Installed by
Engineering—Science during May, 1992
investigation. All other wells were
pre-existing.

100 50 100'

Approximate Scale in Feet

Wellman, Inc.
Fayetteville, North Carolina

Site Map
with Monitoring Wells

and Soil Boring Locations
ENGINEERING-SCIENCE



FIGURE 3

Monsanto Property

ESM-10(22.5)
1135.271

M-1 (13)
MW-8 (20)
ESM-3 (42.8)
S-7(20)

LEGEND

Monitoring well location.
( ) Indicates maximum
screen depth (ft.)

1132.04-1 Potentiometric elevation relative
to mean sea level (ft.)

— 132—— Groundwater oqulpotential line.

0.03 Generalized g/oundwater flow
direction and hydraulic
gradient (ft/ft)

Notes;
1. Equlpotential contours are

interpolated from known data
points.

2. ESM-9 and ESM-3 not used
in map construction.

100 50 100'
fOEk

Approximate Scale in Feet

Wellman, Inc.
Fayetteville, North Carolina

Potentiometric Map
of Surficial Aquifer

5/27/92
ENGINEERING-SCIENCE



FIGURE 4

Tetrachloroethene 110
Trichloroethene 12

Monsanto Property

Tetrachloroethene 1.0
Trichloroethene 6.9

Tetrachloroethene 410
Trichloroethene 91

I Chlorobenzene 0.681

Tetrachloroethene 88
Trichloroethene 26
Chloroform 13

M-5(20.5)
9

U-6(19.5)
9 [ND1

X J V MW-9(22)\afl̂
^^^^ ^v ' ̂ •̂ ™ "̂̂ ^^^ "̂̂

M-4(18)

MW-7(20) - •>

\b

V. ESM-12(19.5)

ESM-13(19.3)-

1.1-Dichloroethane 22
1,1-Dichloroethene 1.2
Tetrachloroethene 12

ESM-11 (26.9)

ICI Property

Tetrachloroethene 11
Trichloroethene 0.98

Tetrachloroethene 18
Trichloroethene 1.1

1.1-Dichloroethane 4.3
Tetrachloroethene 130
Trichloroethene 33

M-1 (13)
MW-8 (20)
ESM-3 (42.8)
S-7(20)

Notes:

LEGEND

Monitoring well location.
( ) Indicates maximum
screen depth (ft.)

No compounds detected at
or above analytical
detection limits

1. All concentrations shown
in micrograms per liter
(ug/L). Analytical method
by EPA Method 601

100 50 100'

Approximate Scale in Feet

Wellman, Inc.
Fayetteville, North Carolina

Summary of
Groundwater Analyses:

5/27-28/92
ENGINEERING-SCIENCE



ATTACHMENT A

WELL CONSTRUCTION RECORDS AND SOIL BORING LOGS



NORTH CAROLINA DEPARTMENT OF ENVIRONMENT, HEALTH AND NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL MAN AGEMENT - GROUND WATER SECTION

P.O. BOX 27687 • RALEIGH. NC 27611 -7687
PHONE (919)733-3221

WELL CONSTRUCTION RECORD ESM- 3

DRILLING CONTRACTOR McCall Brothers, Inc.

I (ILLER REGISTRATION NUMBER #03

Quad. No.
Lat.

Basin Code
Header Ent.

FOR OFFICE USE ONLY

Serial No.
Lorn?. tv

GW-1 Ent

STATE WELL CONSTRUCTION
PERMIT NUMBER: 25-0515-WM-0426

1. WELL LOCATION: (Show sketch of the location below)

barest Town: Fayetteville___________
_ 53/210, Cedar Creek Rd., Cedar Creek Community

(Road. Community, or Subdivision and Lot No.)
2 3WNER Wellman, Inc. (formerly Fiber Industries)

P.O. Box 100542

County: Cumberland

-ADDRESS.

Florence

3. "DATE DRILLED
4. TOTAL DEPTH

City or Town
5/7/92
42.8

State Zip Code
USE OF WELL monitoring

CUTTINGS COLLECTED 0 Yes D No

5. 'OES WELL REPLACE EXISTING WELL? D Yes B No

6. STATIC WATER LEVEL:_ 34.94 py. D above TOP OF CASING.
o nf B below

TOP OF CASING IS__±i"2_FT. ABOVE LAND SURFACE.
NA7_IELD Cgpm):

8. WATER ZONES (depth):

METHOD OF TEST NA

9.-CHLORINATION:

10 CASING:

Type NA Amount NA

Depth
Wall Thickness

Diameter or Weight/Ft. Material
From +2.06 To 25 F, 2"(I.D.)0.375" PVC

.To

• To-
.Ft._

-FU

33

From
_ From .

11. GROUT:

_ From
From

12 SCREEN:

Depth Diameter Slot Size Material
From 37.8 To 42.8 Ft. 2" (ID)in. Q.01 in.

_ From ______ To_____ Ft. ______ in._____ in.

From ______ To_____ Ft. ______ in._____ in.

Depth Material Method '
_ TO 33 Ft. Portland cement tremie

TO 34.5 Ft. bentonite • pour .

13 5RAVEL PACK:

~ Depth . Size
Emm 34.5 TO 43.5Ft. coarse
From______To_____ Ft._

14. REMARKS: _______

Material
silica sand

(Street or Route No.) 777-.South Carolina 29501

Depth
From
0' -

7' - 42'

DRILLING LOG
Formation Description , . .Lt. brown si. clayey to light

gray medium SAND.________
Mod, yellowish brown slightly

silty medium to pale orange
coarse SAND. ^________

Light olive gray to grayish
black CLAY. Silty lenses.
Lenticular sand lenses present
Boring terminated at 43.5'.

____If additional space Is needed use back o( form.____

LOCATION SKETCH
(Show direction and distance from at least two State Roads,
or other map reference points)

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C. WELL CONSTRUCTION
STANDARDS. AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

— ^^ J*t f- /1 1 ^^r * Q jf f j_ \ f 4} A Q o

SIGNATUREOF CONTRACTOR OR AGENT DATE
G -i REVISED 2'90 Submit original to Division of Environmental Management and copy to well owner.



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client
Site

Wellman. Inc.
Favetteville. NC Project I.D.

Boring I.
Geologis
Drilling M
Sampling
Date SU
Date Cor
Driller

RDI6I.OI
Page l of 2

D. ESB-3 Well I.D. ESM-3
t/Engine
ethod
Method

irted

er Czekalski Date Installed 5/7/92
Hollow Stem Auaer Date Grouted 5/7/92
Solit Sooon Casino Material PVC 2". SCH 40
5/7/92 Screen Material PVC 2". 0.010 slot

noleted 5/7/92 Casing Interval (ft) -2.06-25
McCall Bros. Screened Interval

Borehole Diameter (in) 8 Sumo Installed?
Depth Drilled (ft
Ground Elevation
Depth to Water 1
Date Measured

tu _
a ~-

o-

10-

15-

20-

25-

SA
M

PL
E

X

X

X

X

X

(ft) 37.8-42.8
no

43.5 Well Deoth (ft) 42.8
(ft MSL) TOC Elevation (ft MSL) 139.95

ft) 34.94 Water Level (ft
5/27/92 Date Measured

MSL) 105.01
5/27/92

BL
O

W
S/

6 
IN

5,5.

8,10

1 10,11.

10.11

I i.i,
1.2

1.3,

3,4

1 7.10.

15.18

CJ
LU
cc.

na

na

na

na

na

S. |

0

0

0

0

0

LITHOLOGIC DESCRIPTION

Light brown (5 YR 6/4) slightly clayey medium
SAND.

Light gray (N 7) medium SAND.

Moderate yellowish brown (to YR 5/4) slightly
silty medium SAND. No odor.

Dark yellowish orange (10 YR 6/6) medium
SAND.

"~\ Grayish orange (10 YR 7/4) coarse SAND with f~
\ gravel. /

CO
CO

CJ
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o
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SC
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£ ^

CD
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client
Site

Wellman, Inc.
Favetteville. NC

Boring I.
Geologis

tls-
30-

35-

40-

45-

50-

55-

60-

SA
M

PL
E

i

X
X

X

D. ESB-3
t Czekalski

BL
O

W
S/

6 
IN

8.11.

13.28

8.5,

6.6

1.0.

1,3

10.12

O
UJ
CC.
X

na

na

na

na

si
0

0

0

0

Page 2 of 2
Project I.D. RDI61.0I
Well I.D. ESM-3
Date Installed 5/7/92

LITHOLOGIC DESCRIPTION

Dark yellowish orange (10 YR 6/6) to pale
yellowish brown (10 YR 6/2) coarse SAND.

Very pale orange (10 YR 8/2) slightly silty
coarse SAND.

Light olive gray (5 Y 5/2) to gr
"V 2) CLAY. Silty lenses. Lenticuli
\ present.

ayish black (N
jr sand lenses r

Boring terminated at 43.5'
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NORTH CAROLINA DEPARTMENT OF ENVIRONMENT. HEALTH AND NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL MANAGEMENT - GHOUNDWATER SECTION

P.O. BOX 27687 • RALEIGH, NC 27611 -7687
PHONE (919)733-3221

WELL CONSTRUCTION RECORD ESM- 9

DRILLING CONTRACTOR McCall Brothers, Inc.

RILLER REGISTRATION NUMBER #03

Quad. No.
Lat.

Minor Basin
Basin Code
Header Ent.

FOR OFFICE USE ONLY

Serial No.
Long. p,.

GW-1 Enl

STATE WELL CONSTRUCTION
PERMIT NUMBER: 25-0515-WM-0426

1. WELL LOCATION: (Show sketch of the location below)

Nearest Town: Fayetteville___________
53/210, Cedar Creek Rd., Cedar Creek Community

(Road, Community, or Subdivision and Lot No.)
OWNER Wellman, Inc. (formerly Fiber Industries)

P.O. Box 100542

County:

—ADDRESS.

Florence
City or Town State Zip Code

SEDATE DRILLED 5/8-18/92 USE OF WELL monitoring
38.3 CUTTINGS COLLECTED 0 Yes D No

No
4 TOTAL DEPTH

e DOES WELL REPLACE EXISTING WELL? D Yes

6. STATIC WATER LEVEL: 35.59
TOP OF CASING IS 2.77

l_YIELD (gpm): NA_____ METHOD OF TEST

8. WATER ZONES (depth): _______________

FT. D above TOP OF CASING.
L3 below

FT. ABOVE LAND SURFACE.
NA

SrCHLORINATION:

in CASING:

Type NA Amount NA

Wall Thickness.._.. ...._kness
Depth Diameter or Weight/Ft.

~ From +2.77 To 30.5 F, 2"(I.D.)0.375"
ffnm 3.0 T,26.0 Et 6" (ID) 0.45"

_ From 35'5 jo

11. GROUT:

38.3 _ 2" (ID) 0.375"
-Ft. i — •—— '•

Material
PVC
steel
PVC

_ From

From

1 SCREEN:

Depth
-Toll

Material Method
Ft. Portland cement tremie

24.75 TO 28.3 Ft.bentonite pour

Depth Diameter Slot Size Material
From 30.5 TO 35.5 Ft. 2" (ID)in.0.01 |n. PVC
From ______ To_____ Ft. ______ in._____ in. _____

From ______ To_____ Ft. ______ in._____ in.

1 GRAVEL PACK:

From
From.

147 REMARKS:

28.3
Depth

To 38.3

.To.

.Ft..

. Size
Ft coarse
Ft.

Material
silica sand

Cumberland

m
Depth

To.
- 14'

(Street or Route No.) TTT-.,South Carolina 29501

14' - 22'

22' - 26'

29' - 35'
35' - 42'

42' - 44'

DRILLING LOG

Formation Description , ,Light brown to mod, yellow-
brown silty clayey to sltly.
clayey sltly. silty medium
SAND.___________________

Grayish orng. to mod, yellowish
brown medium SAND to sltly.
clayey silty medium SAND.

Dsky. yell, brn. sltly. silty
to pale yell, brn. silty med.
sandy plastic CLAY._______
Fine to medium SAND._______
Silty medium coarse SAND with
gravel.

Med. dk. erav CLAY; soft;cohesi
____H additional space Is needed use back of form.____

LOCATION SKETCH
(Show direction and distance from at least two State Roads,
or other map reference points)

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C. WELL CONSTRUCTION
STANDARDS. AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER.

SIGNATUREOF CONTRACTOR OR AGENT DATE
( /-i REVISED 2-90 Submit original to Division of Environmental Management and copy to well owner.



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client.
Site

Wellman. Inc.
Favetteville. NC

Boring 1.0._____
Geologist/Engineer.
Drilling Method
Sampling Method
Date Started___
Date Completed
Driller________

ESB-9
Czekalski/Watkins
Hollow Stem Auaer
Solit Sooon
5/8/92
5/18/92
McCall Bros.

Borehole Diameter
Depth Drilled (ft).
Ground Elevation
Depth to Water
Date Measured

(in) 12" (outer)/8" (inner)
42

(ft MSL)
(ft) 35.59

5/27/92

Page I of 2
Project I.D..
Well I.D.

RDI6I.01
ESM-9

Date Installed____
Date Grouted_____
Casing Material____
Screen Material____
Casing Interval (ft)
Screened Interval (ft).
Sump Installed?____
Well Depth (ft)_____

5/8/92 and 5/18/92
5/8/92 and 5/18/92
PVC 2". SCH 40
PVC 2". 0.010 slot
-2.77-30.5 (inner) / 3-26 (outer)
30.5-35.5____________
yes________________________
38.3________________

TOC Elevation (ft MSL) 144.2
Water Level (ft MSL) 132.62
Date Measured______5/27/92

Q- flj
UJ "
a ~-

ID-

15-

2O-

25

I

I

X
I
I
%

9/S
M

O
ia

3,2.

7.7.

8,7

1.0,

1.0

1.1.
3,4

2,6.
9.12

6.11.

C
UJcc

na

na

na

na

na

na

s
°- •

0.0

0.0

0.0

0.0

20.2

11.8

LITHOLOGIC DESCRIPTION

Light brown (5 YR 5/6) silty clayey medium
SAND.

Moderate yellowish brown (10 YR 5/4) slightly
clayey silty medium SAND.

Moderate yellow brown (10 YR 5/4) slightly
clayey slightly silty medium SANO.

Grayish orange (10 YR 7/4) medium SAND; well
sorted.

Moderate yellowish brown (10 YR 5/4) slighly
clayey silty medium SAND.

Ousky yellowish brown (10 YR 2/2) slightly silty
CLAY: soft.____________________/-
Pale yellowish brown (10 YR 6/2) silty medium
sandy plastic CLAY.

Pale yellowish brown (10 YR 6/2) silly to
clayey fine to medium SAND: stiff: cohesive:
some interbedded silty sand lenses.

Very pale orange (10 YR 8/2) to pale-

SM

SW

SC

CL

SM

D
90

WELL DIAGRAM
———locking

cover

CARYWELL



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client Wellman. Inc. Pa9e 2 of 2
Site Favetteville. NC Project I.D. RD161.0I
Borina I.D. ESB-9 Well I.D. ESM-9
Geoloaist Czekalski/Watkins Date Installed 5/8/92 and 5/18/92

T ~~*j_ '
OL u

Q ;r

30-

-

-

-

-

"

40-

-

45-
-

50-

55-

60-

G C

LU
Q.

CO

y

X

X

•z.
1— t

CO
2
O
CD

17.18

7.4.

3.6

14.17

21.26

U
UJorX

na

na

^^
S Q.
Q. Q.

*"" *

12.2

9.8

LITHOLOGIC DESCRIPTION

yellowish brown (10 YR 6/2) silty medium
coarse SAND: very dense: slightly indurated:
wet.

Very pale orange (10 YR 8/2) to pale yellowish
brown (10 YR 6/2) silty medium coarse SANO
with gravel: loose: friable: wet.

\ Light brownish gray (5 YR 6/1) clayey fine to /
I medium SANO; some lenses of coarser sand. /
1 Medium dark gray (N 4) CLAY; soft: cohesive: /
\ plastic. PID-6.7. /

Boring terminated at 42'
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NORTH CAROLINA DEPARTMENT OF ENVIRONMENT. HEALTH AND NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNOWATER SECTION

P.O. BOX 27687 - RALEIGH. NC 27611-7687
PHONE (919)733-3221

WELL CONSTRUCTION RECORD ESM-IO

THRILLING CONTRACTOR McCall Brothers, Inc.

FILLER REGISTRATION NUMBER 003

Quad. No. _.,_
Lat.
Minor Basin
Basin Code
Header Ent.

FOR OFFICE USE ONLY

Serial No

Long-

GW-1

Pr

Ent

STATE WELL CONSTRUCTION
PERMIT NUMBER: 25-0515-WM-0426

1. WELL LOCATION: (Show sketch of the location below]

Nearest Town: Fayetteville__________
53/210, Cedar Creek Rd., Cedar Creek Community

(Road. Community, or Subdivision and Lot No.)
OWNER Wellman, Inc. (formerly Fiber Industries)

P.O. Box 100542

County: Cumberland

^ADDRESS,

Florence

3r-OATE DRILLED

City or Town
5/6/92

State Zip Code
USE OF WELL monitoring

4. TOTAL DEPTH 25.05' CUTTINGS COLLECTED 0 Yes D No

£ DOES WELL REPLACE EXISTING WELL? D Yes C No

STSTATIC WATER LEVEL: ?.88
TOP OF CASING IS

7 _YIELD (gpm): NA

2.85
. FT. D above TOP OF CASING.

DJ below
. FT. ABOVE LAND SURFACE.

METHOD OF TEST NA

8. WATER ZONES (depth):

&T-CHLORINATION:

10. CASING:

Type NA Amount NA

Depth
Wall Thickness

Diameter or Weight/Ft. Material
PVC~ From ^2.85 To 2.55 Pt 2"fI.D.)0.375"

Fmm 22.55 TO 25.05p. 2" (ID) 0.375" PVC
_ From —————— To ——,——Ft.—————— _____ ———

11. GROUT:

_ From
From

1 SCREEN:

Depth Material Method '
_ TO 1 Ft. Portland cement tremie

TO 2 Ft. bentonite • pour .

Depth Diameter
From 2.55 T o22.55 Ft 2"

From ______ To____ Ft.
From______ To____ Ft.

1 GRAVEL PACK:

o
From.
From.

147REMARKS:.

To_

Depth

.To.

.To.

27
Size

coarse

Slot Size Material
0.01 in. PVC

in.
in.

Material
silica sand

Ft.

Depth

(Street or Route No.) „„„„,
South Carolina 29501- 9' _ 24'

24' - 27'

DRILLING LOG
Formation Description

Dk. yellowish orange fine to
medium SAND.____________
Dk. yellowish orange to mod,
yell, brown coarse to medium
coarse SAND. ________

Greenish gray stiff plastic
CLAY.______________

Boring terminated at 27'.

____If additional space Is needed use back of form.___

LOCATION SKETCH
(Show direction and distance from at least two State Roads,
or other map reference points)

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C. WELL CONSTRUCTION
STANDARDS. AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

~ ^ *&/tauxj£ £jJaJ6a-c*wa P« £. fg.geA'f) -6"£9~?£
SIGNATURE OF CONTRACTOR OR AGENT ————DATE

< /-i REVISED 2-90 Submit original to Division of Environmental Management and copy to well owner.



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client
Site

Wellman. Inc.
Favetteville. NC Project I.D.

Boring I
Geologis
Drilling M
Sampling
Date St.
Date Co
Driller

RDI6I.OI

Page I of I

D. ESB-1 Well I.D. ESM-10
t/Engine
ethod
Method

srted

er Czekalski Date Installed 5/6/92
Hollow Stem Auaer Date Grouted 5/6/92
Split Spoon Casina Material PVC 2". SCH 40
5/6/92 Screen Material PVC 2". O.OlO slot

Tioleted 5/6/92 Casing Interval (ft) -2.85-2.55
McCall Bros. Screened Interval

Borehole Diameter (in) 8 Sumo Installed?
Depth Drilled (ft
Ground Elevation
Depth to Water
Date Measured

i -^!r «"CL. QJ
UJ -=
0 — '

0-

5-

10-

15-

20-

P^£. w

-

a
a.
<
to

I

I

I

K

I

(ft) 2.55-22.55
ves

27 Well Deoth (ft) 25.05
(ft MSL) TOC Elevation (ft MSL) 143.15

ft) 7.88 Water Level (ft
5/27/92 Date Measured

MSL) 135.27
5/27/92

BL
O

W
S/

6 
IN

7.3,

5.8

8,14.

20,21

2.4.

4.7

1.1.

2,4

4.6.

7.9

u
UJcc.
X

na

na

na

na

na

sl
°- .B

7.8

6.3

4.7

4.8

1.1

LITHOLOGIC DESCRIPTION

Dark yellowish orange (10 YR 6/6) fine to
medium SANO.

Dark yellowish orange (to YR 6/6) coarse well
sorted SAND.

Moderate yellowish crown (to YR 5/4) medium
coarse SANO.

Greenish gray (5 G 6/1) stiff plastic CLAY.
Slightly sandy.

Boring terminated at 27'
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NORTH CAROLINA DEPARTMENT OF ENVIRONMENT, HEALTH AND NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNOWATER SECTION

P.O. BOX 27687 - RALEIGH. NC 27611-7637
PHONE (919)733-3221

WELL CONSTRUCTION RECORD ESM-11

DRILLING CONTRACTOR McCaii Brothers, inc.
RILLER REGISTRATION NUMBER #03

Quad. No.
Laf.

Minor Basin
Basin Code
Header Ent.

FOR OFFICE USE ONLY

Serial No.
Long- Or,

GW-1 Ent

STATE WELL CONSTRUCTION
PERMIT NUMBER: 25-0515-WM-0426

1. WELL LOCATION: (Show sketch of the location below)

Nearest town: Fayetteville___________
— 53/210, Cedar Creek Rd., Cedar Creek Community

(Road. Community, or Subdivision and Lot No.)
, OWNER Wellman, Inc. (formerly Fiber Industries)

P.O. Box 100542

County: Cumberland

ADDRESS.

Florence

3. DATE DRILLED

4 TOTAL DEPTH

City or Town
5/6/92
26.9'

State Zip Code
USE OF WELL monitoring

CUTTINGS COLLECTED 0 Yes D No

J DOES WELL REPLACE EXISTING WELL? D Yes S No

6. STATIC WATER LEVEL:.

TOP OF CASING IS.

(gpm): NA

9.73
3.1

FT. D above TOP OF CASING,
(3 below

FT. ABOVE LAND SURFACE.

METHOD OF TEST NA

8 WATER ZONES (depth):

9. CHLORINATION:

1 CASING:

Type NA Amount NA

Depth
Wall Thickness

Diameter or Weight/Ft. Material
-I-3.1 TO 11.9 Ft 2"(I.D.)0.375" PVC

From
— From

11. GROUT:

— From
From

1 SCREEN:

.To_____Ft._

• To—————Ft.-

Depth Material Method '
_ TO 4 Ft. Portland cement tremie

TO 7.5 ft. bentonite • pour

Depth Diameter Slot Size Material

From 11-9 TO 26".9FI. 2" (ID)ia Q.01 in.

— From ______ To_____ Ft. ______ in,_____ in.

From ______ To____ Ft. _____ hi.____ in.

1 GRAVEL PACK:

From.
_ From.

14. REMARKS:

7.5

To

Depth
.To. 27
.To.

Size
Ft. coarse
Ft..

Material
silica sand

Depth
From

O1 -

(Street or Route No.) „ „„.
South Carolina 29501-

21.5'-27'

DRILLING LOG

_, , Formation DescriptionMod, brown to ok. yellowish
orange silty to medium-coarse
well sorted SAND._________
Dusky yellowish brown sandy
soft to greenish^ gray stiff
plastic CLAY.____________

Boring terminated at 27*.

____If additional space Is needed use back of form.___

LOCATION SKETCH
(Show direction and distance from at least two State Roads,
or other map reference points)

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C. WELL CONSTRUCTION
_ STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

SIGNATURE OF CONTRACTOR OR AGENT DATE
( M REVISED 2'90 Submit original to Division of Environmental Management and copy to well owner.



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client
Site

Wellman. Inc.
Favetteville. NC Proiect I.D.

Boring I
Geologis
Drilling ^
Samplinc
Date St<
Date Co
Driller

ROI6I.OI
Page I of

D. ESB-2 Well I.D. ESM-ll
t/Engine
ethod
Method

Eirted

er Czekalski Date Installed 5/6/92
Hollow Stem Auaer Date Grouted 5/6/92
Solit Sooon Casino Material PVC 2". SCH 40
5/6/92 Screen Material PVC 2". 0.010 slot

moleted 5/6/92 Casing Interval (ft) -3.1-11.9
McCall Bros. Screened Interval

Borehole Diameter (in) 8 Sumo Installed?
Depth Drilled (ft
Ground Elevation

)

(ft) 11.9-26.9
no

27 Well Deoth (ft) 26.9
(ft MSL) TOC Elevation (ft MSL) 146.47

Depth to Water (ft)
Date Measured

i crtr «Q. 01
UJ "o —

o-

10-

15-

20-

•pc:c. *J

-

U.
0.
o
CO

)(

>(

X

)(
X
X

9.73 Water Level (ft MSL) 136.74
5/27/92 Date Measured 5/27/92

BL
O

W
S/

6 
IN

7.4.

5,9

9.5,

9,11

9.7.

8.9

I.I.

1.2

2.2,

4.2

1.2.

1,2

CJ
UJ
EC

X

na

0

na

0

na

na

s £
Q- £•

3.7

na

4.7

na

na

na

LITHOLOGIC DESCRIPTION

Moderate brown (5 YR 3/4) silly SAND
Dark yellowish orange (10 YR 6/6) medium to
coarse SAND, well sorted.

Dusky yellowish brown (10 YR 2/2) sandy soft
CLAY.

Greenish gray (5 GY 6/1) stiff plastic CLAY.

Boring terminated at 27'
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NORTH CAROLINA DEPARTMENT OF ENVIRONMENT. HEALTH AND NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNOWATER SECTION

P.O. BOX 27687 • RALEIGH. NC 27611-7687
PHONE (919)733-3221

WELL CONSTRUCTION RECORD ESM-12

DRILLING CONTRACTOR McCaii Brothers, inc.
RILLER REGISTRATION NUMBER #03

Ouad. No.
la»

Minor Basin
Basin Code
Header Ent.

FOR OFFICE USE ONLY

Serial No.
. Lono. . Pr

GW-1 En»

STATE WELL CONSTRUCTION
PERMIT NUMBER: 25-0515-WM-0426

1. WELL LOCATION: (Show sketch of the location below)

Nearest Town: Fayetteville___________
_ 53/210, Cedar Creek Rd., Cedar Creek Community

(Road. Community, or Subdivision and Lot No.)
: OWNER Wellman, Inc. (formerly Fiber Industries)

P.O. Box 100542

County:

"ADDRESS.

Florence
State Zip Code

USE OF WELL monitor*ng

CUTTINGS COLLECTED 60 Yes D No

J DOES WELL REPLACE EXISTING WELL? D Yes H No

3TDATE DRILLED

* TOTAL DEPTH

City or Town
5/12/92

19.5'

6. STATIC WATER LEVEL: 13.27

TOP OF CASING IS 2.Q6

'̂ -YIELD (gpm): NA_____ METHOD OF TEST

8. WATER ZONES (depth): _______________

FT. D above TOP OF CASING.
3 below

FT. ABOVE LAND SURFACE.
NA

9TCHLORINATION:

1" CASING:

Type NA Amount NA

Wall Thickness
Diameter or Weight/Ft. MaterialDepth

~ From *2.06 To 25.0F, 2"(I.D.)0.375"
From ______ To _____Ft.,

_ From —————— To —————Ft.

11. GROUT:

PVC

From

From

SCREEN:

From.

From.

From.

33

Depth Material Method '
_ TO 33^0 Ft. Portland cement tremie

TO 34 FL bentonite • pour

Depth Diameter Slot Size Material

37.8 TO 42'".8Ft. 2" (ID)m. Q.01 in. PVC
____ To_____ Ft. ______ in. _____ in. _____

____ To_____ Ft. ______ in._____ in. ____

1 GRAVEL PACK:

From.
From.

14. REMARKS:

34

Depth

.To.

.To.

44
Size

Ft. coarse
Ft.

Material
silica sand

Cumberland

Depth

P~T~o~.T5°'

DRILLING LOG

, Formation Description
Asphalt.___________

(Street or Route No.)
South Carolina 29501-

.5' - 19* Pale yellowish brn. silty fine
to medium SAND to dark yell.

19' - 22'
orange loose silty medium SANI

Motld. It. brn. tp. light gray
CLAY; blocky; very stiff;
cohesive; some sand.______
Boring terminated at 20'.

____If additional space is needed use back of form.____

LOCATION SKETCH
(Show direction and distance from at least two State Roads,
or other map reference points)

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C. WELL CONSTRUCTION
STANDARDS. AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER

& i&Jia*jJL L^o^AjJi^ . P*<3.

\M RE VISE 02-90

-:_' r^**~~m**~r*-'_vr^ *r———~r~*+*r—~ . • — • - • - . ̂ *J ^"w * J *^ ~ '

SIGNATURE OF CONTRACTOR OR7AGENT DATE
Submit original to Division of Environmental Management and copy to well Owner.



ENGINEERING - SCIENCE
SOIL BORING LOG AND HELL CONSTRUCTION RECORD

Client
Site

Wellman, Inc.
Favetteville. NC Proiect I.D.

Boring I.
Geologis
Drilling M
Sampling
Date SU
Date Cor
Driller

RDI6I.OI
Page I of I

D. ESB-7 Well I.D. ESM-12
t/Engine
ethod

er Watkins Date Installed 5/12/92
Hollow Stem Auaer Date Grouted 5/12/92

Method Solit Sooon Casino Material PVC 2". SCH 40
irted 5/12/92 Screen Material PVC 2". 0.010 slot
noleted 5/12/92 Casing Interval (ft)

McCall Bros. Screened Interval
Borehole Diameter (in) 8 Sumo installed?
Depth Drilled (ft]
Ground Elevation
Depth to Water (
Date Measured

x -^
Jr <"°- OJ
UJ "o —

o-

c:
\J

10-

15-

2O-

25-

SA
M

PL
E

X

X

X

X

-2.7-14.5
(ft) 14.5-19.5

no
20 Well Deoth (ft) 19.5

(ft MSL) TOC Elevation (ft MSL) 146.47
ft) 13.27 Water Level (ft MSL) 133.20

5/27/92 Date Measured 5/27/92

BL
O

W
S/

6 
IN

3,10,

14,18

8.14.

20,22

4.5,

2.1

3.3,

5,6

u
LU
GC
X

na

na

na

na

sio- 3

26.6

27.0

52.5

21.0

LITHOLOGIC DESCRIPTION

-\ Asphalt. /-
Pale yellowish brown (10 YR 6/2) silty fine to
medium SANO.

Grayish orange (10 YR 7/4) to moderate
yellowish brown (10 YR 5/4) silty fine to
medium SANO; firm; moist.

Moderate yellowish brown (10 YR 5/4) silty fine
to medium SANO; very dense: friable; wet.

Dark yellowish orange (10 YR 6/6) silty medium
SANO; loose.

Mottled light brown (5 YR 5/6) to light gray (N
A 7) CLAY; blocky; very stiff; cohesive: some r

sand. /
Boring terminated at 20'
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NORTH CAROLINA DEPARTMENT OF ENVIRONMENT. HEALTH AND NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL MANAGEMENT - GROUNOWATER SECTION

P.O. BOX 27687 • RALEIGH. NC 27611-7687
PHONE (919)733-3221

WELL CONSTRUCTION RECORD ESM_ 13

DRILLING CONTRACTOR McCall Brothers, Inc.

RILLER REGISTRATION NUMBER #03

Quad. No.
Lat

Minor Basin
Basin Code
Header Ent.

FOR OFFICE USE ONUY

Serial No.
Long. pr

GW-1 En»

STATE WELL CONSTRUCTION
PERMIT NUMBER: 25-0515-WM-0426

1. WELL LOCATION: (Show sketch of the location below)
Fayetteville County: Cumberland

53/210, Cedar Creek Rd., Cedar Creek Community
(Road. Community, or Subdivision and Lot No.)

', nwwPR Wellman, Inc. (formerly Fiber Industries)
-AnnRPs* P.O. Box 100542

(Street or Route No.) „„-„,Florence South Carolina 29501
City or Town State Zip Code

.T-T^TP nun i PD 5/12/92 I I R P O P W / P M monitoring

From
0' •

14'

Depth
To

- 14'

- 18'

DRILLING LOG
Formation Description

Pale veil. brn. siltv
medium SAND.

fine to

Grayish orange fine to medium
SAND; trace of silt;
sorted; loose; wet.

well-

4 TOTAL DEPTH. 19 .7* CUTTINGS COLLECTED K

£ DOES WELL REPLACE EXISTING WELL? D Yes C No

lYes DNO - 22'

6. STATIC WATER LEVEL:.
TOP OF CASING IS.

7_iflELD (gpm): NA

9.99
2.65

. FT. D above TOP OF CASING,
& below

. FT. ABOVE LAND SURFACE.

METHOD OF TEST NA

8. WATER ZONES [depth):

9TCHLORINATION:

10 CASING:

Type NA Amount NA

Very pale orange sandy CLAY;
firm; plastic.__________

Boring terminated at 20'.

Depth
Wall Thickness

Diameter or Weight/Ft. Material
From +2.65 To 9.3 Ft.2"fI.D.)0.375"
From —————— To —————Ft..

_ From —————— To —————Ft.-

11. GROUT:

PVC

____If additional space is needed use back of form.___

LOCATION SKETCH
(Show direction and distance from at least two State Roads,
or other map reference points)

_ From .

From .

1 SCREEN:

From.

_ From.
From.

Depth Material Method
_ TO 6 Ft. Portland cement tremie

TO 9 Ft bentonite • pour .

Depth Diameter Slot Size Material
9.3 To 19."3 Pt. 2" (ID)in. 0.01 in. PVC

____ To_____ Ft. _____ in..____ in.
____ To_____ Ft. ______ in..

i: GRAVEL PACK:

From.
From.

Depth

To 20
.To.

. Size
Ft. .coarse
Ft.

Material
silica sand

14. REMARKS:

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C. WELL CONSTRUCTION
STANDARDS. AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER.

C M REVISED 2-90
SIGNATURE OF CONTRACTOR OR^AGENT v DATE
Submit original to Division of Environmental Management and copy to well owner.



ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client
Site

Wellman. Inc.
Favetteville. NC Proiect I.D.

Boring I.
Geologis
Drilling M
Sampling
Date Stc
Date Cor
Driller

RDI6I.OI
Page l of l

D. ESB-8 Well I.D. ESM-13
t/Engine
ethod

er Watkins Date Installed 5/12/92
Hollow Stem Auaer Date Grouted 5/12/92

Method Solit Sooon Casino Material PVC 2". SCH 40
rted 5/12/92 Screen Material PVC 2". 0.010 slot
noleted 5/12/92 Casing Interval (ft) -2.65-9.3

McCall Bros. Screened Interval
Borehole Diameter (in) 8 Sumo Installed?
Death Drilled (ft)

(ft) 9.3-19.3
no

22 Well Deoth ( f t ) 19.7
Ground Elevation (ft MSL) TOC Elevation (ft MSL) 140.51
Depth to Water (ft)
Date Measured

x ~

£j £o — '

0-

5-

10-

iq1 O

20-

25-

SA
M

PL
E

x
X

X

X

9.99 Water Level (ft MSL) 130.52
5/27/92 Date Measured 5/27/92

BL
O

W
S/

6 
IN

3.4.

7.9

5,5.

5.7

3.7.

10.7

1,2,

3.26

CJ
LU
CC.
*<

na

na

na

na

st

36.2

31.4

40.1

35.3

LITHOLOGIC DESCRIPTION

Pale yellowish brown (10 YR 6/2) silty fine to
medium SAND.

Pale yellowish brown (10 YR 6/2) fine to
medium SANO; trace of silt.

Pale yellowish brown (10 YR 6/2) silty fine to
medium SANO; loose; wet.

Grayish orange (10 YR 7/4) fine to medium
SANO; trace of silt: well sorted; loose; wet.

Very pale orange (5 YR 5/6) sandy CLAY; firm;
plastic.

1 Light brown (5 YR 5/6) to pinkish gray (5 YR 1
\ 8/1) silty medium SANO at 21.7". /

Boring terminated at 20'
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client
Site

Wellman. Inc.
Favetteville. NC Proiect I.D.

Boring I
Geologis
Drilling N
Sampling
Date St<
Date Co
Driller

Page I of I
RDI61.0I

D. ESB-4 Well I.D. na
t/Engine
ethod
Method

arted

er Watkins Date Installed na
Hollow Stem Aucer Date Grouted na
Split Spoon Casino. Material na
5/12/92 Screen Material na

moleted 5/12/92 Casing Interval (ft) na
McCall Bros. Screened Interval

Borehole Diameter (in) 8 Sumo Installed?
Depth Drilled (ft
Ground Elevation
Depth to Water
Date Measured

£~ «Q- (u
UJ "a — •

0-

5-

10-

IQ
1 w

20-

25-

u
O.

<
CO

^

X

X

X

)

(ft) na
na

20 Well Depth (ft) na
(ft MSL) TOC Elevation (ft MSL) na

(ft) na Water Level (ft MSL) na
Date Measured na

BL
O

W
S/

6 
IN

na

4.7,

8,12

4.5,

3,6

3,3.

3.4

d
UJ<r
X

sl
°- .S

0.0

0.6

2.5

1.5

LITHOLOGIC DESCRIPTION

-\ Asphalt. /-
Pale brown (5 YR 5/2) fine to medium SAND.

Dark yellowish orange (10 YR 6/6) fine to
medium SAND: trace of silt.

Dark brown (5 YR 2/2) organic silty fine to
medium SAND.

Pale yellowish brown (10 YR 6/2) silty fine to
medium SAND.

Moderate yellowish brown (10 YR 5/4) to dark
-1 yellowish orange (10 YR 6/6) silty fine to

y medium SAND with clay streaks. ;

Medium gray (N 5) to pale yellowish brown (10
YR 6/2) silty CLAY; very firm; plastic:
cohesive.
Boring terminated at 20'
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u
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client
Site

Wellman. Inc.
Favetteville, NC Project I.D.

Boring I
Geologis
Drilling M
Sampling
Date Stc
Date Co
Driller

Page i of i
RD16I.OI

D. ESS-5 Well I.D. na
t/Engine
ethod
Method

jrted

er Watkins Date Installed na
Hollow Stem Auaer Date Grouted na
Solit Sooon Casina Material na
5/12/92 Screen Material na

TiDleted 5/12/92 Casing Interval (ft) na
McCall Bros. Screened Interval

Borehole Diameter (in) 8 Sumo Installed?
Depth Drilled (ft
Ground Elevation
Depth to Water
Date Measured

i r:
J- CJ(X. m
UJ "
Q —

0-

5-

10-

15-

2O-

25-

LL
o.
<
tf>

X

I

I

I

)

(ft) na
na

19 Well Deoth (ft) na
(ft MSL) TOC Elevation (ft MSL) na

(ft) na Water Level (ft MSL) na
Date Measured na

BL
O

W
S/

6 
IN

na

4.5.

r.io

4,9.

10.11

2.3.

4,6

CJ
UJtr
x

na

na

na

na

sl
<*- ,9-

1.4

1.2

2.9

3.5

LITHOLOGIC DESCRIPTION

Pale yellowish brown (10 YR 6/2) silty fine to
medium SANO; fill.

Moderate yellowish brown (10 YR 5/4) silty
medium SANO: wet.

Grayish orange to dark yellowish orange (10
YR 7/4 - 10 YR 6/6) fine to medium SANO; well
sorted: wet.

Grayish orange (10 YR 7/4) to moderate
yellowish brown (10 YR 5/4) fine to medium ~

~* ^ SANO: silty: wet. / "
t Yellowish brown (10 YR 5/4) sandy CLAY. y

Medium light gray (N 6) silty CLAY; stiff:
cohesive and plastic.
Boring terminated at 19'
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client
Site

Wellman. Inc.
Favetteville. NC Proiect 1.0.

Boring I
Geologis
Drilling M
Sampling
Date SU
Date Co
Driller

Page i of I
ROI6I.01

D. ESB-6 Well I.D. na
t/Engine
ethod
Method

acted

er Watkins Date Installed na
Hollow Stem Auaer Date Grouted na
Split Spoon Casing Material na
5/12/92 Screen Material na

Tipleted 5/12/92 Casing Interval (ft) na
McCall Bros. Screened Interval

Borehole Diameter (in) 8 Sumo Installed?
Depth Drilled (ft
Ground Elevation

)

(ft) na
na

20 Well Deoth (ft) na
(ft MSL) TOC Elevation (ft MSL) na

Depth to Water (ft)
Date Measured

x ~
J- <uQ- Q;
UJ _
a — '

o-

5-

10-

15-

20-

25-

UJ

CL

<
CO

X

X

X

X

na Water Level (ft
Date Measured

MSL) na
na

BL
O

W
S/

6 
IN

na

2.4.

4.4

1.3,

5.7

3.4.

7.7

CJ
UJ
CC
M

na

na

na

na

sl
°- £

0.0

1.8

0.4

0.2

LITHOLOGIC DESCRIPTION

Moderate yellowish brown (10 YR 5/4) to dark
yellowish orange (10 YR 6/6) silty fine to
medium SANO.

Mottled pale gray (N 8) to dark yellowish
orange (10 YR 6/6) sandy CLAY; very stiff;
blocky; contains dark brown sand lenses.

Mottled pale yellowish brown (10 YR 6/2) to
"V moderate yellowish brown (10 YR 5/4) CLAY; r
\ stiff: cohesive; blocky. /

Boring terminated at 20'
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client
Site

Wellman. Inc.
Favetteville. NC

Boring I.
Geologis
Drilling M
Sampl ng
Date SU
Date Cor
Driller

D. ESB-IO
t/Engine
ethod

er Watkins
Hollow Stem Auaer

Method Solit Sooon
irted 5/12/92
npleted 5/12/92

McCall Bros.
Borehole Diameter (in) 8
Depth Drilled (ft]
Ground Elevation
Depth to Water (
Date Measured

^ ~
£ S
S~

o-

5-

10-

15-

20-

25-

SA
M

PL
E

I

I

I

I

I

I

28.7
(ft MSU

ft) na

BL
O

W
S/

6 
IN

3,4,

3.3

3,4.

4,5

10.5,

4,1

25,14.

7,4

4.5.

7,9

3.7.

12.16

cj
LJcr
x

na

na

na

na

na

na

sl
0- .£

2.7

5.9

3.3

2.1

3.9

0.0

Page 1 of 1
Project I.D. RDI61.0I
Well I.D. na
Date Installed na
Date Grouted na
Casing Material na
Screen Material na
Casing Interval (ft]
Screened Interval
Sumo Installed?

na
(ft) na

na
Well Deoth (ft) na
TOC Elevation (ft MSL) na
Water Level (ft MSL) na
Date Measured na

LITHOLOGIC DESCRIPTION

Pale yellowish brown (10 YR 6/2) silty fine to
medium SAND (fill).

Dark yellowish brown (10 YR 4/2) silty fine to
medium SAND: moist: (fill).

Dark yellowish brown (10 YR 4/2) silty fine to
medium SAND with trace of clay: wet.

Pale yellowish brown (10 YR 6/2) to dark
yellowish orange (10 YR 6/6) clayey fine to
medium SAND; wet; some silt lenses present.

Grayish orange (10 YR 7/4) silty fine to
medium SAND with a clay lense from 20-20.4':
wet

Pale yellowish brown (10 YR 6/2) silty clayey
SAND; wet.

Light gray (N 7) sandy CLAY; blocky; stiff. Hit
_^ dense clay at 25.7'. ^-

Mottled yellowish brown (10 YR
gray (N 7) sandy clay; firm. Bi
at 27'

5/4) to light
wing terminated

totn<t_i
o
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0en
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ENGINEERING - SCIENCE
SOIL BORING LOG AND WELL CONSTRUCTION RECORD

Client
Site

Wellman. Inc.
Favetteville. NC Project I.D.

Boring I.
Geologis
drilling M
Sampling
Date Ste
Date Coi
Driller

Page I of 1
RD161.0I

D. ESB-11 Well I.D. na
t/Engine
ethod

er Watkins Date Installed na
Hollow Stem Auaer Date Grouted na

Method Solit Sooon Casino Material na
rted 5/12/92 Screen Material na
noleted 5/12/92 Casing Interval (ft) na

McCall Bros. Screened Interval
Borehole Diameter (in) 8 Sumo Installed?
Depth Or lied (ft
Ground Elevation
Depth to Water
Date Measured

I *!"?

£ g
g£

0-

5 ~~

10-

15-

2O-

25-

SA
M

PL
E

X

I

E

X

(ft) na
na

20 Well Deoth (ft) na
(ft MSL) TOC Elevation (ft MSL) na

ft) na Water Level (ft
Date Measured

MSL) na
na

BL
O

W
S/

6 
IN

3.11.

20.13/3

2,6.

8.9

6,3.

6.4

t.2.

3.5

CJ
LU
CC
X

na

na

na

na

a|
°- -S:

23.8

2B.2

16.7

8.4

LITHOLOGIC DESCRIPTION

Yellowish brown (10 YR 5/4) silty fine to
medium SANO.

Dark yellowish brown (10 YR 4/2) silty fine to
medium SANO: dense: slight odor.

Pale yellowish brown (10 YR 6/2) silty medium
SAND; loose: wet: slight odor.

Moderate yellowish brown (10 YR 5/4) to
grayish orange (10 YR 7/4) silty fine to medium
SAND: loose: wet.

I Medium light gray (N 6) CLAY; stiff: cohesive: /
\ traces of sand. /

Boring terminated at 19'
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ATTACHMENT B

LABORATORY REPORT - SOILS ANALYSES



ENGINEERING-SCIENCE
2585 CHANTILLY DRIVE. N.E. • ATLANTA, GEORGIA 30324 • 404/325-5923 • FAX 404/982-9159

MAY 29 1992

May 22, 1992

Mr. Grant Watkins
Engineering-Science, Inc.
401 Harrison Oaks Pk. Blvd.
Suite 305
Gary, NC 27513

Dear Mr. Watkins:

Please find enclosed the analytical data reports for
the soil samples received at our laboratory May 14, 1992.
If you have any questions or need additional information,
please contact the laboratory at your convenience.

Thank you for your confidence in Engineering-Science,
laboratory services.

Sincerely,

ENGINEERING-SCIENCE, INC.

David Jones
Laboratory Manager

DJ/sh

OFFICES IN PRINCIPAL CITIES



FI1
Engineering-Science
ES Job No. ZA088
Client MR. GRANT HATKINS, ES GARY
Project FIBER INDUSTRIES
Date Collected: 05/12-13/92
Date Received: 05/14/92
Date Analyzed 05/20/92
Field Sample Number: ESB-7A
Laboratory Sample Number: 92051308

ANALYTICAL RESULTS SUMMARY
PURGEABLE ORGANICS

EPA METHODS 8010 & 8020

Sample Matrix:
/ / Water, ug/L
/ X / Soil, ug/KG
/ / Other

Page 1 of

Benzyl Chloride

Bromobenzene

Bromodich loromet hane

Bromoform

Bromomethane

Carbon Tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethyl vinyl Ether

Chloroform

1-Chlorohexane

Chloromethane

Chlorotoluene

Dibromoch loromet hane

Dibromomethane

1 , 2-Dichlorobenzene

<20 | 1,3-Dichlorobenzene <1.0 | Trichlorof luoromethane <10.0

<4.0 | 1,4-Dichlorobenzene <1.0 | Trichloropropane <4.0

<1.0 | Dichlorodif luoromethane <10.0 | Vinyl Chloride <10.0

<4.0 | 1,1-Dichloroethane <1.0 |

<40 | 1,2-Dichloroethane <1.0 |

<1.0 | 1,1-Dichloroethene <1.0 |

<1.0 | Trans-1, 2-Dichloroethene <1.0 |

<10.0 | Dichloromethane <4.0 |

<20 | 1,2-Dichloropropane • <1.0 |

<1.0 | Trans-l,3-Dichloropropene <10.0 |

<4.0 | 1,1, 2, 2, -Tet rachloroethane <1.0 |

<20 | 1,1,1, 2-Tetrachloroethane <1.0 |

<4.0 | Tetrachlorethene <1.0 |

<1.0 | 1,1,1-Tr ichloroethane <1.0 |

<10.0 | 1,1,2-Tr ichloroethane <1.0 |

<1.0 | Trichloroethene <1.0 |



FI2
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES
Date Collected: 05/12-13/92
Date Received: 05/14/92
Date Analyzed 05/20/92
Field Sample Number: ESB-8A
Laboratory Sample Number: 92051309

ANALYTICAL RESULTS SUMMARY
PURGEABLE ORGANICS

EPA METHODS 8010 & 8020

Sample Matrix:
/ / Water, ug/L
/ X / Soil, ug/KG
/ / Other

Page 2 of

Benzyl Chloride

Bromobenzene

Bromodichloromethane

Bromoform

Bromomethane

Carbon Tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethyl vinyl Ether

Chloroform

1-Chlorohexane

Chloromethane

Chlorotoluene

Dibromochloromethane

Dibromome thane

1 , 2 -Dichlorobenzene

<20 | 1,3-Dichlorobenzene <1.0 | Trichlorof luoromethane <10.0

<4.0 | 1,4-Dichlorobenzene <1.0 | Trichloropropane <4.0

<1.0 | Dichlorodifluoromethane <10.0 | vinyl Chloride <10.0

<4.0 | 1, 1-Dichloroethane <1.0 |

<40 | 1, 2-Dichloroethane <1.0 |

<1.0 | 1,1-Dichloroethene <1.0 |

<1.0 | Trans-1, 2-Dichloroethene <1.0 |

<10.0 | Dichloromethane <4.0 |

<20 | 1,2-Dichloropropane • <1.0 |

<1.0 | Trans-1, 3-Dichloropropene <10.0 |

<4.0 | 1,1,2,2,-Tetrachloroethane <1.0 |

<20 | 1, 1,1, 2-Tetrachloroethane <1.0 |

<4.0 | Tetrachlorethene <1.0 |

<1.0 | 1, 1,1-Trichloroethane <1.0 |

<10.0 | 1,1,2-Trichloroethane <1.0 |

<1.0 | Trichloroethene <1.0 1



FI3
Engineering-Science
ES Job No. ZA088
Client MR. GRANT HATKINS, ES GARY
Project FIBER INDUSTRIES
Date Collected: 05/12-13/92
Date Received: 05/14/92
Date Analyzed 05/21/92
Field Sample Number: ESB-11A
Laboratory Sample Number: 92051310

ANALYTICAL RESULTS SUMMARY
PURGEABLE ORGANICS

EPA METHODS 8010 & 8020

Sample Matrix:
/ / Water, ug/L
/ X / Soil, ug/KG
/ / Other

Page 3 of

Benzyl Chloride

Bromobenzene

Bromodichloromethane

Bromoform

Bromomethane

Carbon Tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethyl vinyl Ether

Chloroform

1-Chlorohexane

Chloromethane

Chlorotoluene

Dibromochloromethane

D ibromomethane

1 , 2-Dichlorobenzene

<20 | 1,3-Dichlorobenzene <1.0 | Trichlorof luoromethane <10.0

<4.0 | 1,4-Dichlorobenzene <1.0 | Trichloropropane <4.0

<1.0 | Dichlorodifluoromethane <10.0 | Vinyl Chloride <10.0

<4.0 | 1,1-Dichloroethane <1.0 |

<40 | 1,2-Dichloroethane <1.0 |

<1.0 | 1, 1-Dichloroethene <1.0 |

<1.0 | Trans-1, 2-Dichloroethene <1.0 |

<10.0 | Dichlororoethane <4.0 |

<20 | 1,2-Dichloropropane • <1.0 |

<1.0 | Trans-1, 3-Dichloropropene <10.0 |

<4.0 | 1,1, 2, 2, -Tetrachloroethane <1.0 |

<20 | 1,1,1, 2-Tetrachloroethane <1.0 |

<4.0 | Tetrachlorethene <1.0 |

<1.0 | 1,1,1-Trichloroethane <1.0 |

<10.0 | 1,1,2-Trichloroethane <1.0 |

<1.0 1 Trichloroethene <1.0 1



PI4
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES
Date Collected: 05/12-13/92
Date Received: 05/14/92
Date Analyzed 05/21/92
Field Sample Number: ESB-DUP1
Laboratory Sample Number: 92051311

ANALYTICAL RESULTS SUMMARY
PURGEABLE ORGANICS

EPA METHODS 8010 & 8020

Sample Matrix:
/ / Water, ug/L
/ X / Soil, ug/KG
/ / Other

Page 4 of

Benzyl Chloride

Bromobenzene

Bromodichloromethane

Bromoform

Bromomethane

Carbon Tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethyl vinyl Ether

Chloroform

1-Chlorohexane

Chloromethane

Chlorotoluene

Dibromochloromethane

Dibromomethane

1 , 2-Dichlorobenzene

<20 | 1,3-Dichlorobenzene <1.0 | Trichlorof luoromethane <10.0

<4.0 | 1,4-Dichlorobenzene <1.0 | Trichloropropane <4.0

<1.0 | Dichlorodif luoromethane <10.0 | Vinyl Chloride <10.0

<4.0 | 1,1-Dichloroethane <1.0 |

<40 | 1,2-Dichloroethane <1.0 |

<1.0 | 1,1-Dichloroethene <1.0 |

<1.0 | Trana-1, 2-Dichloroethene <1.0 |

<10.0 | Dichloromethane <4.0 |

<20 | 1,2-Dichloropropane • <1.0 |

<1.0 | Trana-1, 3-Dichloropropene <10.0 |

<4.0 | 1,1, 2, 2, -Tetrachloroethane <1.0 |

<20 | 1,1,1, 2-Tetrachloroethane <1.0 |

<4.0 | Tetrachlorethene <1.0 |

<1.0 | 1,1,1-Trichloroethane <1.0 |

<10.0 | 1,1,2-Trichloroethane <1.0 |

<1.0 | Trichloroethene <1.0 |



FI5
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES
Date Collected: 05/12-13/92
Date Received: 05/14/92
Date Analyzed 05/21/92
Field Sample Number: ESB-9H
Laboratory Sample Number: 92051312

ANALYTICAL RESULTS SUMMARY
PURGEABLE ORGANICS

EPA METHODS 8010 & 8020

Sample Matrix:
/ / Water, ug/L
/ X / Soil, ug/KG
/ / Other

Page 5 of

Benzyl Chloride

Bromobenzene

Bromodichloromethane

Bromoform

Bromomethane

Carbon Tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethyl vinyl Ether

Chloroform

1-Chlorohexane

Chloromethane

Ch lorot o luene

Dibroroochloromethane

D ibromomet hane

1 , 2-Dichlorobenzene

<20 | 1,3-Dichlorobenzene <1.0 [ Trichlorof luoromethane <10.0

<4.0 | 1,4-Dichlorobenzene <1.0 | Trichloropropane <4.0

<1.0 | Dichlorodifluoromethane <10.0 | Vinyl Chloride <10.0

<4.0 | 1,1-Dichloroethane <1.0 |

<40 | 1,2-Dichloroethane <1.0 |

<1.0 | 1,1-Dichloroethene <1.0 |

<1.0 | Trans-l,2-Dichloroethene <1.0 |

<10.0 | Dichloromethane <4.0 |

<20 | 1,2-Dichloropropane ' <1.0 |

<1.0 | Trana-1, 3-Dichloropropene <10.0 |

<4.0 | 1,1, 2, 2, -Tet rachloroethane <1.0 |

<20 | 1,1, 1,2 -Tet rachloroet hane <1.0 |

<4.0 | Tetrachlorethene <1.0 |

<1.0 | 1,1,1-Trichloroethane <1.0 |

<10.0 | 1,1,2-Trichloroethane <1.0 |

<1.0 | Trichloroethene <1.0 |



I
FI6
Engineer ing-Science
Date Reported 05/22/92
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES
Laboratory Sample Number 92051308

Date Analyzed 05/20/92

QUALITY CONTROL RESULTS SUMMARY

Sample Matrix:
/ / Water
/ X / Soil
/ / Other

(Cl+C2)/2

Percent Recovery «= SSR-SR
X 100

SA

SSR * Spike Sample Result
SR - Sample Result
SA » Spike Added (Concentration)

Page 6 of

Analytical
Parameter Blank

BENZENE, ug/KG <2.0

CHLOROBENZENE, ug/KG <1.0

1, 1-DICHLOROETHENE, ug/KG <1.0

TRICHLOROETHENE, ug/KG <1.0

TOLUENE, ug/KG <2.0

••

Relative Percent Difference (RPD) = Cl - C2

Matrix Spike
Duplicates

Cl C2 RPD SA

15.1 15.3 1.3% 20.0

13.8 13.9 0.7% 20.0

15.4 15.3 0.7% 20.0

14.6 14.6 0.7% 20.0

15.6 15.6 0% 20.0

„

Cl = Concentration One
inn r*O • Pnno^ri*-*-a*B4rtn Twn

Spike Recovery
SR SSR PR

<2.0 15.1 76%

<1.0 13.8 69%

<1.0 15.4 77%

<1.0 14.6 73%

<2.0 15.6 78%

NC - Not Calculated



FI7
Engineering-Science
Date Reported 05/22/92
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES
Laboratory Sample Number LCS VMS42

QUALITY CONTROL RESULTS SUMMARY

Sample Matrix:
/ / Water

Page 7 of 7

Laboratory Supervisor Approval:

Date Analyzed 05/20/92

Analytical
Parameter Blank

BENZENE, ug/KG <2.0

CHLOROBENZENE, ug/KG <1.0

1,1-DICHLOROETHENE, ug/KG <1.0

TRICHLOROETHENE, ug/KG <1.0

TOLUENE, ug/KG <2.0

Relative Percent Difference (RPD) » Cl - C2
. —— . ——————— V

/ X / Soil
/ / Other

Matrix Spike
Duplicates

Cl C2 RPD SA

20.0 17.5 13% 20.0

18.5 16.4 12% 20.0

16.2 13.6 17% 20.0

16.5 13.9 17% 20.0

20.3 17.9 13% 20.0

Cl » Concentration One
1 1 0ft f\t B rVin/ianVi-»H nn Tun

^
Spike Recovery
SR SSR PR

20.0 100%

18.5 92%

16.2 81%

16.5 82%

20.3 102%

NC - Not Calculated

(Cl+C2)/2

Percent Recovery » SSR-SR
X 100

SA

SSR « Spike Sample Result
SR - Sample Result
SA - Spike Added (Concentration)
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GRANT
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ATTACHMENT C

LABORATORY REPORT - GROUNDWATER ANALYSES
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2585 CHANTILLY DRIVE, N.E. • ATLANTA, GEORGIA 30324 • 404/ 125-5923 • R

rJUN 1 7 1992

Engineering Sclenca, Inc.
r ^VcxD INITIALS

June 15, 1992

Mr. Grant Watkins
Engineering-Science, Inc.
401 Harrison Oaks Pk. Blvd.
Suite 305
Gary, NC 27513

Dear Mr. Watkins:

Please find enclosed the analytical data reports for
the water samples received at our laboratory May 29, 1992.
If you have any questions or need additional information,
please contact the laboratory at your convenience.

Thank you for your confidence in Engineering-Science
laboratory services.

Sincerely,

ENGINEERING-SCIENCE, INC.

David Jones
Laboratory Manager

DJ/sh

OFFICES IN PRINCIPAL CITIES



FZBBR1
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/27/92
Date Received 05/29/92
Date Analyzed 06/02/92
Field Sample Number: R161.01-M4
Laboratory Sample Number: 92051623

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 1 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Ch loroben zene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1,2-Dichlorobenzene

1, 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodifluoromethane

1, 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

22

<0.50

| 1,1-Dichloroethene

| trans-1 , 2-Dichloroethene

| 1,2-Dichloropropane

| cia-1, 3-Dichloropropene

| trans-1 , 3-Dichloropropene

| Methylene chloride

| 1,1, 2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1,1-Trichloroethane •

| 1,1,2-Trichloroethane

| Trichloroethene

| Trichlorof luoromethane

| Vinyl chloride

1

1

1

1.2

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

12

<0.50

<0.50

<0.50

<5.0

<5.0

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



FIBER2
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/27/92
Date Received 05/29/92
Date Analyzed 06/02/92
Field Sample Number: RD161.01-MW7
Laboratory Sample Number: 92051624

ANALYTICAL RESULTS SUMMARY

PUR6EABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 2 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1 , 2-Dichlorobenzene

1 , 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodifluoromethane

1 , 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1 , 1-Dichloroethene

| trans-1, 2-Dichloroethene

| 1,2-Dichloropropane

| cis-l,3-Dichloropropene

| tranB-l,3-Dichloropropene

| Methylene chloride

| 1,1,2,2 -Tet rachloroethane

| Tetrachloroethene

| 1,1, 1-Trichloroethane '

| 1,1,2-Trichloroethane

| Trichloroethene

| Trichlorofluoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

<0.50

<0.50

<0.50

<0.50

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



FIBER3
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/27/92
Date Received 05/29/92
Date Analyzed 06/03/92
Field Sample Number: RD161.01-MW8
Laboratory Sample Number: 92051625

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 3 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

D ibromoch loromet hane

1 , 2-Dichlorobenzene

1 , 3-Dichlorobenzene

1, 4-Dichlorobenzene

Dichlorodifluoromethane

1, 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1 , 1-Dichloroethene

| trans-1, 2-Dichloroethene

| 1,2-Dichloropropane

| cis-1, 3-Dichloropropene

| trans-1, 3-Dichloropropene

| Methylene chloride

| 1,1,2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1, 1-Trichloroethane •

| 1,1,2-Trichloroethane

| Trichloroethene

| Trichlorofluoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

1.0

<0.50

<0.50

6.9

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



I
FZBER4

Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/27/92
Date Received 05/29/92
Date Analyzed 06/03/92
Field Sample Number: RD161.01-ESM12
Laboratory Sample Number: 92051626

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 4 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1 , 2-Dichlorobenzene

1 , 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodif luoromethane

1 , 1-Dicholorethane
•

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1,1-Dichloroethene

| trans-1, 2-Dichloroethene

| 1,2-Dichloropropane

| cis-1 , 3-Dichloropropene

| trans-1 , 3-Dichloropropene

| Methylene chloride

| 1,1,2,2 -Tet rachloroethane

| Tetrachloroethene

| 1,1,1-Trichloroethane •

| 1,1, 2-Tr ichloroethane

| Trichloroethene

| Trichlorof luoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

<0.50

<0.50

<0.50

<0.50

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



FIBERS
Engineering-Science
ES Job No. ZA088
Client MR. GRANT HATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected OS/27/92
Date Received 05/29/92
Date Analyzed 06/03/92 - 06/04/92
Field Sample Number: RD161.01-MW9
Laboratory Sample Number: 92051627

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 5 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1 , 2-Dichlorobenzene

1 , 3-Dichlorobenzene

1 , 4-Dtchlorobenzene

Dichlorodifluoromethane

1, 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1,1-Dichloroethene

| trans-1, 2-Dichloroethene

| 1,2 -D ichloropropane

[ cis-l,3-Dichloropropene

| trans-1, 3-Dichloropropene

| Methylene chloride

| 1,1,2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1,1-Trichloroethane •

| 1,1, 2-Trichloroethane

| Trichloroethene

| Trichlorofluoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

410

<0.50

<0.50

91

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



FIBERS
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/27/92
Date Received 05/29/92
Date Analyzed 06/03/92
Field Sample Number: RD161.01-M3
Laboratory Sample Number: 92051628

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 6 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

D ibromochloromethane

1 , 2-Dichlorobenzene

1 , 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodifluoromethane

1, 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1,1-Dichloroethene

| trans-1, 2-Dichloroethene

| 1,2-Dichloropropane

| cia-1, 3-Dichloropropene

| trans-1, 3-Dichloropropene

| Methylene chloride

| 1,1, 2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1,1-Trichloroethane •

| 1,1,2-Trichloroethane

| Trichloroethene

| Trichlorof luoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

11

<0.50

<0.50

0.98

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



FIBER?
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/27/92
Date Received 05/29/92
Date Analyzed 06/03/92
Field Sample Number: RD161.01-ESM3
Laboratory Sample Number: 92051629

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 7 of 21

Bromodichloromethane

Bromoform

Bromoraethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1 , 2 -D ichlorobenzene

1, 3-Dichlorobenzene

1, 4-D ichlorobenzene

Dichlorodifluoromethane

1, 1-Dicholorethane

1, 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1,1-Dichloroethene

| trans-1, 2-Dichloroethene

| 1,2-Dichloropropane

| cis-1, 3-Dichloropropene

| trans-1 , 3-Dichloropropene

| Methylene chloride

| 1,1,2,2 -Tet rachloroet hane

| Tetrachloroethene

| 1,1, 1-Trichloroethane •

| 1,1,2-Trichloroethane

| Trichloroethene

| Trichlorofluoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

18

<0.50

<0.50

1.1

<5.0

<5.0

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



FIBERS
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/03/92 - 06/04/92
Field Sample Number: RD161.01-S6
Laboratory Sample Number: 92051630

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 8 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1 , 2-Dichlorobenzene

1 , 3-Dichlorobenzene

1, 4-Dichlorobenzene

Dichlorodifluoromethane

1, 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

4.3

<0.50

| 1 , 1-Dichloroethene

| trans-1, 2-Dichloroethene

| 1,2-Dichloropropane

| cis-1 , 3-Dichloropropene

| trans-1 , 3-Dichloropropene

| Methylene chloride

| 1,1, 2, 2 -Tetrachloroet hane

| Tetrachloroethene

| 1,1,1-Trichloroethane •

| 1,1,2-Trichloroethane

| Trichloroethene

| Trichlorofluoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

130

<0.50

<0.50

33

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



FIBER9
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/03/92
Field Sample Number: RD161.01-S7
Laboratory Sample Number: 92051631

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 9 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1 , 2-Dichlorobenzene

1 , 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodifluoromethane

1 , 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1,1-Dichloroethene

| trans-l,2-Dichloroethene

| 1 , 2 -D ich loropropane

| cis-1 , 3-Dichloropropene

| trans-1, 3-Dichloropropene

| Methylene chloride

| 1/1,2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1, 1-Tr ichloroethane •

| 1,1,2-Tr ichloroethane

| Trichloroethene

| Trichlorof luoromethane

| Vinyl chloride

1

1

1

<0.50 |

<0.50 |

<0.50 |

<5.0 |

<5.0 |

<2.0 |

<0.50 |

110 |

<0.50 |

<0.50 |

12 |

<5.0 |

<5.0 |

1

1

1



FIBER10
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/03/92
Field Sample Number: RD161.01-ESM9
Laboratory Sample Number: 92051632

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 10 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1 , 2 -D ichlorobenzene

1,3 -D ichlorobenzene

1 , 4-D ichlorobenzene

Dichlorodif luoromethane

1 , 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

13

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1,1-Dichloroethene

| trans-1, 2-Dichloroethene

| 1,2-Dichloropropane

| cis-l,3-Dichloropropene

| trans-l,3-Dichloropropene

| Methylene chloride

| 1,1,2,2-Tetrachloroethane

| Tetrachloroethene

| 1 , 1 , 1-Trichloroethane •

| 1,1,2-Trichloroethane

| Trichloroethene

| Trichlorofluoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

88

<0.50

<0.50

26

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



FIBER11
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/03/92
Field Sample Number: RD161.01-ESM13
Laboratory Sample Number: 92051633

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 fi 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 11 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1 , 2-Dichlorobenzene

1 , 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodifluoromethane

1, 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1 , 1-Dichloroethene

| trans-1, 2-Dichloroethene

| 1,2 -D ichloropropane

| cis-1, 3-Dichloropropene

| trana-1, 3-Dichloropropene

| Methylene chloride

| 1,1, 2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1,1-Trichloroethane •

| 1,1,2-Trichloroethane

| Trichloroethene

| Trichlorof luoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

<0.50

<0.50

<0.50

<0.50

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



FIBER12
Engineering-Science
BS Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/03/92
Field Sample Number: RD161.01-M2
Laboratory Sample Number: 92051634

ANALYTICAL RESULTS SUMMARY

PUR6EABLE ORGANICS
EPA METHODS 601 fi 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 12 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

D ibromoch loromet hane

1 , 2-Dichlorobenzene

1, 3-Dichlorobenzene

1, 4-Dichlorobenzene

Dichlorodifluoromethane

1, 1-Dicholorethane

1,2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1 , 1-D ichloroet hene

| trans-1, 2-Dichloroethene

| 1,2-Dichloropropane

| cis-1, 3-Dichloropropene

| trans-1, 3-Dichloropropene

| Methylene chloride

| 1,1, 2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1,1-Trichloroethane •

| 1,1, 2-Trichloroethane

| Trichloroethene

| Trichlorof luoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

<0.50

<0.50

<0.50

<0.50

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



FIBER13
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/03/92
Field Sample Number: RD161.01-M1
Laboratory Sample Number: 92051635

ANALYTICAL RESULTS SUMMARY

PUR6EABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 13 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Ch loromet hane

D ibromoch loromet hane

1 , 2 -D ich loroben zene

1 , 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodifluoromethane

1, 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1, 1-Dichloroethene

| trans-1, 2-Dichloroethene

| 1,2-Dichloropropane

| cia-1, 3-Dichloropropene

| trans-1, 3-Dichloropropene

| Methylene chloride

| 1,1, 2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1, 1-Trichloroethane •

| 1,1,2-Trichloroethane

| Trichloroethene

| Trichlorof luoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

<0.50

<0.50

<0.50

<0.50

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



FZBER14
Engineering-Sc ience
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/04/92
Field Sample Number: RD161.01-ESM11
Laboratory Sample Number: 92051636

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 14 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

D ibromoch loromet hane

1 , 2-Dichlorobenzene

1 , 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodif luoromethane

1 , 1-Dicholor ethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1,1-Dichloroethene

| trans-l,2-Dichloroethene

| 1,2-Dichloropropane

| cia-l,3-Dichloropropene

| trana-l,3-Dichloropropene

| Methylene chloride

| 1,1, 2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1, 1-Tr ichloroethane •

| 1,1,2-Trichloroethane

| Trichloroethene

| Trichlorofluoromethane

| Vinyl chloride

1
^

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

<0.50

<0.50

<0.50

<0.50

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



FIBER15
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/04/92
Field Sample Number: RD161.01-M6
Laboratory Sample Number: 92051637

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 15 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1, 2-Dichlorobenzene

1, 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodifluoromethane

1, 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1,1-Dichloroethene

| trans-1, 2-Dichloroethene

| 1,2-Dichloropropane

| cis-1, 3-Dichloropropene

| trans-1, 3-Dichloropropene

| Methylene chloride

| 1,1, 2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1,1-Trichloroethane •

| 1,1,2-Trichloroethane

| Trichloroethene

| Trichlorof luoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

<0.50

<0.50

<0.50

<0.50

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



FIBER16
Engineering-Science
ES Job No. ZA088
Client MR. GRANT HATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/04/92
Field Sample Number: RD161.01-M7
Laboratory Sample Number: 92051638

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 16 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodif luoromethane

1, 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1 , 1-Dichloroethene

| trana-1, 2-Dichloroethene

| 1,2-Dichloropropane

| cia-1, 3-Dichloropropene

| trans-1, 3-Dichloropropene

| Methylene chloride

| 1,1, 2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1,1-Trichloroethane '

| 1,1,2-Trichloroethane

| Trichloroethene

| Trichlorof luoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

<0.50

<0.50

<0.50

<0.50

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



FIBER17
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/04/92
Field Sample Number: RD161.01-H5
Laboratory Sample Number: 92051639

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 17 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1 , 2-Dichlorobenzene

1 , 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodifluoromethane

1 , 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1,1-Dichloroethene

| trans-1 , 2-Dichloroethene

| 1,2-Dichloropropane

| cis-1 , 3-Dichloropropene

| trans-1 , 3-Dichloropropene

| Methylene chloride

| 1,1, 2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1,1-Trichloroethane •

| 1,1, 2-Tr ichloroethane

| Trichloroethene

| Trichlorof luoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

<0.50

<0.50

<0.50

<0.50

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



FIBER18
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/04/92
Field Sample Number: RD161.01-ESM10
Laboratory Sample Number: 92051640

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 18 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

D ibromoc h loromet hane

1 , 2-Dichlorobenzene

1 , 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodifluoromethane

1 , 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

0.68

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1,1-Dichloroethene

| trans-1, 2-Dichloroethene

| 1,2-Dichloropropane

| cis-l,3-Dichloropropene

| trans-1, 3-Dichloropropene

| Methylene chloride

| 1,1, 2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1,1-Trichloroethane •

| 1,1,2-Trichloroethane

| Trichloroethene

| Trichlorofluoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

<0.50

<0.50

<0.50

<0.50

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



FIBER19
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/04/92
Field Sample Number: RINSEATE BLANK
Laboratory Sample Number: 92051641

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 19 of 21

Bromod ich loromet hane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1, 2-Dichlorobenzene

1, 3-Dichlorobenzene

1, 4-Dichlorobenzene

Dichlorodifluoromethane

1, 1-Dicholorethane

1,2-Dichloroethane

0.51

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1, 1-Dichloroethene

trans-1 , 2-Dichloroethene

1 , 2-Dichloropropane

cia-1 , 3-Dichloropropene

trans-1 , 3-Dichloropropene

Methylene chloride

1,1,2, 2-Tetrachloroethane

Tetrachloroethene

1,1, 1-Trichloroethane •

1,1, 2-Trichloroethane

Trichloroethene

Tr ichlorof luoromethane

Vinyl chloride

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

<0.50

•C0.50

<0.50

<0.50

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



FIBER20
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKXNS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/06/92
Field Sample Number: FIELD BLANK
Laboratory Sample Number: 92051642

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 20 of 21

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Ch loroben zene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

D ibromoch loromet hane

1, 2-Dichlorobenzene

1 , 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodifluoromethane

1, 1-Dicholorethane

1,2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1,1-Dichloroethene

| trans-1, 2-Dichloroethene

| 1,2-Dichloropropane

| cis-l,3-Dichloropropene

| trans-1, 3-Dichloropropene

| Methylene chloride

| 1,1,2,2-Tetrachloroethane

| Tetrachloroethene

| 1,1,1-Trichloroethane •

| 1,1,2-Trichloroethane

| Trichloroethene

| Tr ichlorof luoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

<0.50

<0.50

<0.50

<0.50

<5.0

<5.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



FIBER21
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/06/92
Field Sample Number: TRIP BLANK
Laboratory Sample Number: 92051643

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 21 of 21

Laboratory Supervisor Approval:

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

D ibromoch lor ome thane

1 , 2-Dichlorobenzene

1 , 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodifluoromethane

1, 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1,1-Dichloroethene

| trana-1 , 2-Dichloroethene

| 1,2-Dichloropropane

| cis-1, 3-Dichloropropene

| trans-1, 3-Dichloropropene

| Methylene chloride

| 1,1, 2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1,1-Trichloroethane •

| 1,1,2-Trichloroethane

| Trichloroethene

| Trichlorof luoromethane

| Vinyl chloride

1

1

1

<0.50 |

<0.50 |

<0.50 |

<5.0 |

<5.0 |

<2.0 |

<0.50 |

<0.50 |

<0.50 |

<0.50 |

<0.50 |

<5.0 |

<5.0 |

1

1

1



' ' ' • 1 1 , 1 1 1
BER22
Engineering-Science QUALITY CONTROL RESULTS SUMMARY
Date Reported 06/15/92
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01 Sample Matrix:
Laboratory Sample Number 92051604 / X / Water

/ / Soil
Date Analyzed 06/01/92 / / Other

Matrix Spike
Analytical Duplicates
Parameter Blank Cl C2 RPD SA

BENZENE, ug/L <1.0 9.16 9.17 0.1% 10.0

CHLOROBENZENE, ug/L <0.50 8.07 8.26 2.3% 10.0

1, 1-DICHLOROETHENE, ug/L <0.50 8.42 8.13 3.5% 10.0

TRICHLOROETHENE, ug/L <0.50 7.88 7.66 1.9% 10.0

TOLUENE, ug/L <1.0 9.30 9.38 0.9% 10.0

Relative Percent Difference (RPD) = Cl - C2 Cl = Concentration One
•••••.__.... Y inn r*? B f*r\nr>aY\+-*-*+ \r\t\ Turk

1 1 ! 1 1
Page 1 of 12

Spike Recovery
SR SSR PR

<1.0 9.16 92%

<0.50 8.07 81%

<0.50 8.42 84%

<0.50 7.88 79%

<1.0 9.30 93%

NC - Not Calculated

(C1+C2J/2

Percent Recovery = SSR-SR
X 100

SA

SSR •= Spike Sample Result
SR » Sample Result
SA = Spike Added (Concentration)



FIBER23
Engineering-Science
Date Reported 06/15/92
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Laboratory Sample Number LCSVMS48

Date Analyzed 06/01/92

QUALITY CONTROL RESULTS SUMMARY

Sample Matrix:
/ X / Water
/ / Soil
/ / Other

(Cl+C2)/2

Percent Recovery » SSR-SR
X 100

SA

SSR » Spike Sample Result
SR = Sample Result
SA = Spike Added (Concentration)

Page 2 of 12

Analytical
Parameter Blank

BENZENE, ug/L <1.0

CHLOROBENZENE, ug/L <0.50

1, 1-DICHLOROETHENE, ug/L <0.50

TRICHLOROETHENE, ug/L <0.50

TOLUENE, ug/L <1.0

Relative Percent Difference (RPD) - cl - C2

Matrix Spike
Duplicates

Cl C2 RPD SA

9.26 8.79 5.2% 10.0

8.04 7.84 2.5% 10.0

7.89 8.03 1.8% 10.0

7.13 7.59 6.2% 10.0

9.37 8.89 5.3% 10.0

'

Cl = Concentration One
1 fin f*O a Pr»nr»on4- *»â  4 nn Twrt

Spike Recovery
SR SSR PR

9.26 93%

8.04 80%

7.89 79%

7.13 71%

9.37 94%

NC - Not Calculated



FIBER24
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/01/92
Field Sample Number:
Laboratory Sample Number: INSTRUMENT BLANK

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 3 of 12

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1 , 2-Dichlorobenzene

1 , 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodifluoromethane

1, 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1 , 1-Dichloroethene

| trans-l,2-Dichloroethene

| 1,2-Dichloropropane

| cis-1, 3-Dichloropropene

| trans-1, 3-Dichloropropene

| Methylene chloride

| 1,1, 2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1, 1-Trichloroethane •

| 1,1,2-Trichloroethane

| Trichloroethene

| Trichlorofluoromethane

| Vinyl chloride

1

1

1

<0.50 | Benzene <1.0

<0.50 | Ethylbenzene <1.0

<0.50 | Toluene <1.0

<5.0 | Xylenes <3.0

<5.0 | MTBE <5.0

<2.0 | EDB <0.50

<0.50 |

<0.50 |

<0.50 |

<0.50 |

<0.50 |

<5.0 |

<5.0 |

1

1

1



FIBER25
Engineer ing-Sc ience
Date Reported 06/15/92
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Laboratory Sample Number 92051602

Date Analyzed 06/02/92

QUALITY CONTROL RESULTS SUMMARY

Sample Matrix:
/ X / Water
/ / Soil
/ / Other

Page 4 of 12

Analytical
Parameter Blank

BENZENE, ug/L <1.0

CHLOROBENZENE, ug/L <0.50

1, 1-DICHLOROETHENE, ug/L <0.50

TRICHLOROETHENE, ug/L <0.50

TOLUENE, ug/L <1.0

Relative Percent Difference (RPD) » Cl - C2

Matrix Spike
Duplicates

Cl C2 RPD SA

11.0 10.6 3.7% 10.0

8.27 7.99 3.4% 10.0

7.76 7.40 3.4% 10.0

7.55 7.35 2.7% 10.0

9.51 9.03 5.2% 10.0

Cl » Concentration One
1 1 0n f> • rV-i«r>o«4-»-n4-< nn Twn

Spike Recovery
SR SSR

1.84 11.0

<0.50 8.27

<0.50 7.76

<0.50 7.55

<1.0 9.51

NC - Not

PR

92%

83%

78%

76%

95%

Calculated

(Cl+C2)/2

Percent Recovery • SSR-SR
X 100

SA

SSR - Spike Sample Result
SR = Sample Result
SA » Spike Added (Concentration)



FZBER26
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/02/92
Field Sample Number: —
Laboratory Sample Number: INSTRUMENT BLANK

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 5 of 12

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1 , 2-Dichlorobenzene

1 , 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodifluoromethane

1, 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1 , 1-Dichloroethene

| trans-1, 2-Dichloroethene

| 1 , 2 -D ich loropropane

| cis-1 , 3-Dichloropropene

| trans-1, 3-Dichloropropene

| Methylene chloride

| 1,1, 2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1, 1-Tr ichloroethane •

| 1,1, 2 -Tr ichloroethane

| Trichloroethene

| Trichlorofluoromethane

| Vinyl chloride

1

1

1

<0.50 | Benzene <1.0

<0.50 | Ethylbenzene <1.0

<0.50 | Toluene <1.0

<5.0 | Xylenes <3.0

<5.0 | MTBE <5.0

<2.0 | EDB <0.50

<0.50 |

<0.50 |

<0.50 |

<0.50 |

<0.50 |

<5.0 |

<5.0 |

1

1

1



FIBER27
Engineering-Science
Date Reported 06/15/92
ES Job No. ZA088
Client MR. GRANT HATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Laboratory Sample Number LCS VMS48

Date Analyzed 06/02/92

QUALITY CONTROL RESULTS SUMMARY

Sample Matrix:
/ X / Water
/ / Soil
/ / Other

(Cl+C2)/2

Percent Recovery «» SSR-SR
X 100

SA

SSR » Spike Sample Result
SR - Sample Result
SA = Spike Added (Concentration)

Page 6 of 12

Analytical
Parameter Blank

BENZENE, ug/L <1.0

CHLOROBENZENE, ug/L <0.50

1, 1-DICHLOROETHENE, ug/L <0.50

TRICHLOROETHENE, ug/L <0.50

TOLUENE, ug/L <1.0

Relative Percent Difference (RPD) - Cl - C2

Matrix Spike
Duplicates

Cl C2 RPD SA

9.48 9.29 2.0% 10.0

8.45 8.35 1.2% 10.0

8.02 7.82 2.5% 10.0

7.62 7.79 2.2% 10.0

9.76 9.53 2.4% 10.0

Cl « Concentration One

Spike Recovery
SR SSR

9.48

8.45

8.02

7.62

9.76

NC - Not

PR

95%

84%

80%

76%

98%

Calculated



FIBER28
Engineering-Sc ience
Date Reported 06/15/92
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Laboratory Sample Number 92051632

Date Analyzed 06/03/92

QUALITY CONTROL RESULTS SUMMARY

Sample Matrix:
/ X / Water
/ / Soil
/ / Other

Page 7 of 12

Analytical
Parameter Blank

BENZENE, ug/L <1.0

CHLOROBENZENE, ug/L <0.50

1, 1-DICHLOROETHENE, ug/L <0.50

TRICHLOROETHENE, ug/L <0.50

TOLUENE, ug/L <1.0

••

Relative Percent Difference (RPD) = Cl - C2
._.•«_•••. V

Matrix Spike
Duplicates

Cl C2 RPD SA

9.29 8.72 6.3% 10.0

8.51 7.97 6.6% 10.0

7.86 7.32 7.1% 10.0

36.2 33.9 6.6% 10.0

10.3 9.70 6.0% 10.0

Cl - Concentration One
1 inn r*9 — frtnoon^^ai* 4 r\n Turt

Spike Recovery
SR SSR

<1.0 9.29

<0.50 8.51

<0.50 7.86

26.0 36.2

<1.0 10.3

NC - Not

PR

93%

85%

79%

102%

103%

Calculated

(Cl+C2)/2

Percent Recovery - SSR-SR
X 100

SA

SSR « Spike Sample Result
SR *• Sample Result
SA « Spike Added (Concentration)



FIBER29
Engineering-Science
Date Reported 06/15/92
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Laboratory Sample Number LCSVMS48

Date Analyzed 06/03/92

QUALITY CONTROL RESULTS SUMMARY

Sample Matrix:
/ X / Water
/ / Soil
/ / Other

(Cl+C2)/2

Percent Recovery • SSR-SR
X 100

SA

SSR » Spike Sample Result
SR - Sample Result
SA » Spike Added (Concentration)

Page 8 of 12

Analytical
Parameter Blank

BENZENE, ug/L <1.0

CHLOROBENZENE, ug/L <0.50

1, 1-DICHLOROETHENE, ug/L <0.50

TRICHLOROETHENE, ug/L <0.50

TOLUENE, ug/L <1.0

1

Relative Percent Difference (RPD) - Cl - C2

Matrix Spike
Duplicates

Cl C2 RPD SA

9.22 8.88 3.8% 10.0

8.36 8.12 2.9% 10.0

8.11 7.43 8.8% 10.0

7.66 7.02 8.7% 10.0

9.38 9.08 3.3% 10.0

Cl = Concentration One
inn r*O H r*rtfl/*on*-»-at- 4 rt« TtJrt

Spike Recovery
SR SSR PR

9.22 92%

8.36 84%

8.11 81%

7.66 77%

9.38 94%

NC - Not Calculated



FIBBR30
Engineering-Science
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/03/92
Field Sample Number:
Laboratory Sample Number: INSTRUMENT BLANK

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 9 of 12

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1 , 2-Dichlorobenzene

1 , 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodif luoromethane

1, 1-Dicholorethane

1 , 2-Dichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1,1-Dichloroethene

[ trans-l,2-Dichloroethene

| 1,2-Dichloropropane

| cia-1, 3-Dichloropropene

| trana-1 , 3-Dichloropropene

| Methylene chloride

| 1,1, 2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1,1-Trichloroethane •

| 1,1,2-Trichloroethane

| Trichloroethene

| Trichlorofluoromethane

| Vinyl chloride

1

1

1

<0.50

<0.50

<0.50

<5.0

<5.0

<2.0

<0.50

<0.50

<0.50

<0.50

<0.50

<5.0

<5.0

| Benzene <1.0

| Ethylbenzene <1.0

| Toluene <1.0

| Xylenes <3.0

1

1

1

1

1

1

1

1

1

1

1

1



FIBER31
Engineering-Science
Date Reported 06/15/92
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Laboratory Sample Number 92051646

Date Analyzed 06/06/92

QUALITY CONTROL RESULTS SUMMARY

Sample Matrix:
/ X / Water
/ / Soil
/ / Other

Page 10 of 12

Analytical
Parameter Blank

BENZENE, ug/L <1.0

CHLOROBENZENE, ug/L <0.50

1, 1-DICHLOROETHENE, ug/L <0.50

TRICHLOROETHENE, ug/L <0.50

TOLUENE, ug/L <1.0

Relative Percent Difference (RPD) » Cl - C2

Matrix Spike
Duplicates

Cl C2 RPD SA

10.5 10.5 0% 10.0

7.85 7.86 0.1% 10.0

9.46 9.22 2.6% 10.0

9.84 9.74 1.0% 10.0

9.87 9.75 1.2% 10.0

Cl = Concentration One
1 Ofi r?0 zs f*r\nr*an^r*a+ 4 n« Turt

Spike Recovery
SR SSR

2.00 10.5

<0.50 7.85

<0.50 9.46

<0.50 9.84

1.54 9.87

NC - Not

PR

85%

78%

95%

98%

83%

Calculated

(Cl+C2)/2

Percent Recovery «* SSR-SR
X 100

SA

SSR - Spike Sample Result
SR - Sample Result
SA «s Spike Added (Concentration)



FIBER32
Engineering-Science
Date Reported 06/15/92
ES Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Laboratory Sample Number LCS VMS48

Date Analyzed 06/05/92

QUALITY CONTROL RESULTS SUMMARY

Sample Matrix:
/ X / Water
/ / Soil
/ / Other

(Cl+C2)/2

Percent Recovery = SSR-SR
X 100

SA

SSR « Spike Sample Result
SR a Sample Result
SA = Spike Added (Concentration)

Page 11 of 12

Analytical
Parameter

BENZENE, ug/L

CHLOROBENZENE, ug/L

1 , 1-D I CHLOROETHENE , ug/L

TRICHLOROETHENE, ug/L

TOLUENE, ug/L

Relative Percent Difference

Matrix Spike
Duplicates

Blank Cl C2 RPD SA

<1.0 9.19 8.56 7.1% 10.0

<0.50 8.86 8.14 8.5% 10.0

<0.50 11.5 9.58 18% 10.0

<0.50 11.0 9.65 13% 10.0

<1.0 9.60 8.97 6.8% 10.0

•

(RPD) = Cl - C2 Cl *• Concentration One

Spike Recovery
SR SSR

9.19

8.86

11.5

11.0

9.60

NC - Not

PR

92%

89%

115%

110%

96%

Calculated



FIBER33
Engineering-Science
BS Job No. ZA088
Client MR. GRANT WATKINS, ES GARY
Project FIBER INDUSTRIES, RD161.01
Date Collected 05/28/92
Date Received 05/29/92
Date Analyzed 06/05/92
Field Sample Number:
Laboratory Sample Number: INSTRUMENT BLANK

ANALYTICAL RESULTS SUMMARY

PURGEABLE ORGANICS
EPA METHODS 601 & 602

Sample Matrix:
/ X / Water ug/L
/ / Soil ug/g
/ / Other

Page 12 of 12

Laboratory Supervisor Approval:

Bromodichloromethane

Bromoform

Bromomethane

Carbon tetrachloride

Chlorobenzene

Chloroethane

2-Chloroethylvinyl ether

Chloroform

Chloromethane

Dibromochloromethane

1,2-Dichlorobenzene

1 , 3-Dichlorobenzene

1 , 4-Dichlorobenzene

Dichlorodif luoromethane

1, 1-Dicholorethane

1 , 2-D ichloroethane

<0.50

<2.0

<20

<0.50

<0.50

<5.0

<2.0

<0.50

<10

<0.50

<0.50

<0.50

<0.50

<5.0

<0.50

<0.50

| 1,1-Dichloroethene

| trans-1, 2-Dichloroethene

| 1,2-Dichloropropane

| cia-1, 3-Dichloropropene

| trans-1, 3-Dichloropropene

| Methylene chloride

| 1,1, 2, 2-Tetrachloroethane

| Tetrachloroethene

| 1,1, 1-Tr ichloroethane •

| 1,1,2-Tr ichloroethane

| Trichloroethene

| Trichlorofluoromethane

| Vinyl chloride

1

1

1

<0.50 | Benzene <1.0

<0.50 | Ethylbenzene <1.0

<0.50 | Toluene <1.0

<5.0 | Xylenes <3.0

<5.0 | MTBE <5.0

<2.0 | EDB <0.50

<0.50 |

<0.50 |

<0.50 |

<0.50 |

<0.50 |

<5.0 |

<5.0 |

1

1

1
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region III

841 Chestnut Street
Philadelphia, Pennsylvania 19107

October 20, 1995

SUBJECT: Risk-Based Concentration Table, July - December 1995

FROM: Roy L. Smith, Ph.D.
Office of RCRA
Technical & Program Support Branch (3HW70)

TO: RBC Table mailing list

Attached is the EPA Region III risk-based concentration (RBC) table, which we distribute
semi-annually to all interested parties.

EPA Region III has established a homepage on the World Wide Web which you can find at

iip

a&*5$arf»if̂
cost substantially less. i

For those lacking Internet access, it's once
^^;^(?^p |̂̂ BH'' '
interest and thai w
Vanessa Sfzer at
don't phone to

•̂ ;:AeorJ||̂ |̂:

CONTENTS, USES, AND LIM^ATIONS OF THE RBC TABLE

The table contains reference doses and carcinogenic potency slopes (obtained from IRIS
through September 1,1995, HEAST through May 1995, the EPA-NCEA Superfund Health Risk
Technical Support Center, and other EPA sources) for nearly 600 chemicals. These toxicity
constants have been combined with "standard" exposure scenarios to calculate RBCs—chemical
concentrations corresponding to fixed levels of risk (i.e., a hazard quotient of 1, or lifetime cancer
risk of 10"*, whichever occurs at a lower concentration) in water, air, fish tissue, and soil.

The RBC table also includes soil screening levels (SSLs) for protection of groundwater



EPA Region III Risk-Based Concentrations: R.L. Smith (10/20/95) 2

and air. Most SSLs were obtained directly from EPA/OSWER's proposed SSL guidance
document, to which we have added some additional SSLs based on the same methodology.
Sources of SSLs are noted in the table. SSLs incorporate the same exposure assumptions as
RBCs, plus additional assumptions needed for inter-media extrapolation. SSLs are therefore
distinct from RBCs, and should be used only in the framework proposed in the OSWER
document (available from NTIS as document numbers 9355.4-1, PB95-965530, or EPA540/R-
94/105).

i

The Region III lexicologists use RBCs to screen sites not yet on the NPL, respond rapidly
to citizen inquiries, and spot-check formal baseline risk assessments. The background materials
provide the complete basis for all the calculations, with the intent of showing users exactly how
the RBCs were developed. Simply put, RBCs are risk assessments run in reverse. For a single
contaminant in a single medium, under standard default exposure assumptions, the RBC
corresponds to the target risk or hazard quotient.

RBCs also have several important limitations. Specifically excluded from consideration
are (1) transfers from soil to air and groundwater, and (2) cumulative risk from multiple
contaminants or media. Also, the toxicity information in the table has been assembled by hand,
and (despite extensive checking and years of use) may contain errors. It's advisable to
cross-check before relying on any RfDs or CPSs in the table. If you find any errors, please send
me a note.

Many users want to know if the' risk-based concentrations can be used as valid no-action
levels or cleanup levels, especially for soils. The answer is a bit complex. First, it is important
to realize that the RBC table does not constitute regulation or guidance, and should not be viewed
as a substitute for a site-specific risk assessment For sites where:

1. A single medium is contaminated;

2. A single contaminant contributes nearly all of the health risk;

3. Volatilization or leaching of that contaminant from soil is expected not to be
significant;

4. The exposure scenarios used in the RBC table are appropriate for the site;

5. The fixed risk levels used in the RBC table are appropriate for the site; and

6. Risk to ecological receptors is expected not to be significant;

the risk-based concentrations would probably be protective as no-action levels or cleanup goals.
However, to the extent that a site deviates from this description, as most do, the RBCs would not
necessarily be appropriate.

To summarize, the table should generally not be used to (1) set cleanup or no-action
levels at CERCLA sites or RCRA Corrective Action sites, (2) substitute for EPA guidance for
preparing baseline risk assessments, or (3) determine if a waste is hazardous under RCRA.
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ANSWERS TO FREQUENTLY ASKED QUESTIONS

To help you better understand the RBC table, here are answers to our most often-asked
questions:

1. How can the age-adjusted inhalation factor (11.66) be less than either the inhalation
rate for a child (12) or for an adult (20)?

Age-adjusted factors are not intake rates, but rather partial calculations which have \
different units than intake rates do. The fact that these partial calculations have values similar .
to intake rates is really coincidental, an artifact of the similar magnitude of years of exposure and
time-averaged body weight.

2. Why does arsenic appear in the RBC table separately as a carcinogen and a non-
carcinogen, while other contaminants do not?

Arsenic is double-entered to ensure that the risk assessor realizes that non-carcinogenic
concerns are significant for arsenic. Otherwise, one might be tempted to accept a le-4 risk (37
ppm in residential soil), when the oral reference dose would be exceeded at 23 ppm.

Also, EPA has a little-known risk management policy for arsenic (dating from 1988) that
suggests that arsenic-related cancer risks of up to le-3 can be accepted because the cancers are
squamous cell carcinomas with a low mortality rate. Thus, noncarcinogenic RBCs represent an
important limitation on acceptable arsenic concentrations.

3. Many contaminants have no inhaled reference dose or carcinogenic potency slope in
IRIS, yet these numbers appear in the RBC table with IRIS given as the source. Where did the
numbers come from?

Most inhaled reference doses and potency slopes in the RBC table are converted from
reference concentrations and unit risk values which do appear in IRIS. These conversions assume
70-kg persons inhaling 20 m3/d. For example, the inhalation unit risk for arsenic (4.3e-3 risk per
Mg/m3) is divided by 20 mVd and multiplied by 70 kg times 1000 /xg/mg, yielding a CPSi of 15.1
risk per mg/kg/d

4. Why; dAes the RBC table base soil RBCs for cadmium and manganese on reference
doses that apply only to drinking water?

The RBC table's use of the drinking water RfDs for cadmium and manganese reflects (1)
the limited space available in the already-crowded table, and (2) the intended use of the table as
a screening tool rather than a source of cleanup levels (thereby making false positives acceptable).
For a formal risk assessment, Region III would use the food RfDs for soil ingestion.

At this time, only two substances (as far as we know) have distinct oral RfDs for water
and food-cadmium and manganese. Adding the two food RfDs to the table would require an
entire column, which would be about 99.9% blank. The tabje has become so crowded that it
would be difficult to accommodate another column. Also, we given this problem a relatively low
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priority because the table's primary purpose is to identify environmental problems needing further
study. RBCs were never intended for uncritical use as cleanup levels, merely to identify potential
problems which need a closer look.

5. What is the source of the child inhalation rate of 12 m3/d?

The calculation comes from basic physiology. It's a scaling of the mass-specific 20 m3/d
rate for adults from a body mass of 70 kg to 15 kg, using the 2/3 power of mass, as follows:

Let: IRcm - mass-specific child inhalation rate (m3/kg/d)
IRc = child inhalation rate (m3/d)

20 m3/d •* 70kg = 0.286 m3/kg/d (mass-specific adult inhalation rate)

0.286 m3/kg/d x (7067) = (IRcm) x (1567)

IRcm = (0.286) x (7067) + (1567) = 0.286 x 2.807 = 0.803 m3/kg/d

IRc = IRcm x 15kg = 0.803 m3/kg/d x 15kg = 12.04 m3/d

A short (but algebraically equivalent) way to do the conversion:

20 x (15 + 70)333 = 11.97 (different from, but actually more correct than, 12.04 because
of rounding error in the long form).

6. Can the oral RfDs in the RBC table be applied to dermal exposure?

Not directly. EPA's Office of Research and Development is working on dermal RfDs for
some substances, but has not yet produced any final values. When dermal RfDs do appear, they
will undoubtedly be based on absorbed dose rather than administered dose. Oral RfDs are
(usually) based on administered dose and therefore tacitly include a GI absorption factor. Thus,
any use of oral RfDs in dermal risk calculations would have to involve removing this absorption
factor.

7. The exposure variables table in the RBC background document lists the averaging time
for non-carcinogens as "ED*365}I. What does that mean?

ED is exposure duration, in years. Multiplying ED by 365 simply converts the duration
to days. In fact, the ED term is included hi both the numerator and denominator of the RBC
algorithms for non-cancer risk, canceling it altogether. We expressed the algorithm this way to
allow users to realize this. The total exposure is really corrected only by EF (days exposed per
year) divided by 365. (Note that this explanation applies to noncarcinogenic risk only; for
carcinogens, exposure is pro-rated over the number of days in a 70-year life span.)

8. Why is inorganic lead not included in the RBC table?

The reason lead is missing from, the RBC table is simple, and fundamental: EPA has no
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referenceMose or potency slope for inorganic lead, so it wasn't possible to calculate risk-based !
concentrations. EPA considers lead a special case because:

(1) Lead is ubiquitous in all media, so human exposure comes from multiple sources. j
Comparing single-medium exposures with a reference dose would be misleading. J

(2) If EPA did develop a reference dose for lead by the same methods other reference doses,
we would probably find that most people already exceed it. Since EPA already knows
this and is moving aggressively to lower lead releases nationally, such findings at
individual sites would be irrelevant and unduly alarming.

(3) EPA decided to take a new approach to separate important lead exposures from trivial
ones. EPA developed a computer model (the IEUBK model) which predicts children's
blood lead concentrations using lead levels in various media as inputs. The idea is to
evaluate a child's entire environment, and reduce lead exposures in the most cost-effective
way.

On the practical side, there are several EPA policies which effectively substitute for RBCs.
The EPA Office of Solid Waste has released a detailed directive on risk assessment and cleanup
of residential soil lead. The directive recommends mat soil lead levels less than 400 ppm be
considered safe for residential use. Above that level, the document suggests collecting certain
types of data and modeling children's blood lead with the IEUBK model. For the purposes of
the RBC table, the de facto residential soil number would be 400 mg/kg. For water, we suggest
15 ppb (from the national EPA Action Level), and for air, the National Ambient Ah* Quality
Standard.

9. Where did the potency slopes for carcinogenic PAHs come from?

The source of the potency slopes for PAHs is "Provisional Guidance for Quantitative Risk
Assessment of Polycyclic Aromatic Hydrocarbons", Final Draft, EPA Environmental Criteria and
Assessment Office, Cincinnati, OH. It's available from NTIS as document number ECAO-CIN-
842 (March, 1993). The slopes are expressed in terms of order-of-magnitude equivalence factors
relating the compounds to benzo[a]pyrenc; we have, converted these TEQs to potency slopes to
fit the format of the table.

10. Mo#i please have a copy of the January 1991 RBC table?

We're sorry, but no. The RBC table doesn't represent regulation or guidance, so past
issues should have no legal importance. Each time we update the table we destroy all obsolete
copies, electronic and paper. We do this to ensure that only one set of RBCs, that based on
current information, exists at any time.

11. I've noticed that some soil RBCs are 1 million parts per million. Since some of these
substances are liquids, that's obviously ridiculous. What is that basis for these calculations?

A soil RBC of 1 million parts per million means that no amount of the contaminant in
soil will cause a receptor to exceed the oral reference dose by incidental ingestion of soil. In
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fact, some contaminants would have RBCs of more than 1 million ppm, but the algorithms cap
concentrations at 100%. The reason we retain these admittedly impossible numbers is to let users
see that the contaminant is not a threat via soil ingestion.

However, it's important to realize that the RBC calculations do not consider the potential
of soil contaminants to leach to groundwater or escape to air by volatilization or dust entrainment.
To consider these inter-media transfers, it's necessary to either monitor air and groundwater, or
to use a model. Measured or modeled air and groundwater concentrations should then be
compared to the RBCs for air and tap water.

We have begun to incorporate inter-media transfers into the RBC table in the form of soil
screening levels (SSLs). However, EPA Headquarters has proposed only about a hundred SSLs
so far, so the list is still rather short.

12. Please elaborate on the meaning of the 'W source code in the table.

The" W" code means that a reference dose or potency slope for a contaminant is currently
not present on either IRIS or HEAST, but that it once was present on either IRIS or HEAST and
was removed. Such withdrawal usually indicates that consensus on the number no longer exists
among EPA scientists, but not that EPA believes the contaminant to be unimportant. Older
versions of the RBC table had separate codes for IRIS and HEAST withdrawals, but we changed
to a single code for both because, after all, it hardly matters.

We retain withdrawn numbers in the table because we still need to deal with these
contaminants during the sometimes very long delays before replacement numbers are ready. We
take the position that for the purpose of screening an obsolete RBC is better than none at all.
The 'W' code should serve as a clear warning that before making any serious decision involving
that contaminant you will need to develop an interim value based on current scientific
understanding.

If you are assessing risks at a site where a major contaminant is coded "W", consider
working with your Regional EPA risk assessor to develop a current toxicity constant. If the site,
is being studied under CERCLA, the EPA-NCEA Regional Technical Support group may be able
to assist.

13. Cartel get copies of supporting documents for interim toxicity constants which are
coded "E" in tht RBC table?

Unfortunately, Region 3 does not have a complete set of supporting documents. The
EPA-NCEA Superfund Health Risk Technical Support Center prepares these interim toxicity
constants in response to site-specific requests from Regional risk assessors, and sends the
documentation only to the requestor. The RBC tables contain only the interim values (those with
"E" codes) that we've either requested ourselves or otherwise-obtained copies of. There may be
many more interim values of which we are unaware. Also, we don't receive automatic updates
when NCEA revisits a contaminant, so it's likely that some interim values in the RBC table are
obsolete.
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It has been • rCEA's policy to deny requests for documentation of interim toxicity
constants. Although Region 3 has sometimes provided this documentation on request, for the
above-stated reasons we have no assurance that the documentation, or even the interim numbers,
are current. We've decided to discontinue distributing information that may be misleading. If
one of the "E"-coded contaminants is a major risk contributor at your site, we strongly suggest
that you work with EPA to develop an up-to-date reference dose or slope factor.

CHANGES IN THIS ISSUE OF THE RBC TABLE

New or revised EPA toxicity constants are now marked with "**" before the contaminant
name. This is to help users quickly pick out substances with new RBCs. Formerly these
contaminants were printed in underlined boldface type that copied badly. A new basis code, "M"
for MCL, has been added to the upper right corner of each page. This code denotes soil
screening levels for groundwater protection that are based on EPA Maximum Contaminant
Levels.

If you want to raise issues or get answers to questions about the RBC table, please call
the Technical Support Help Line at 215-597-1116. The line has a voice mail system to take your
calls if we're not available. We'll return your call as soon as we can. Please limit calls to RBC
issues; if you have a question about applying RBCs to a site, please call the EPA Regional office
handling the project. Thanks for your help and cooperation, and we hope the RBC table
continues to be a useful resource.

Attachment
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Development of Risk-Based Concentrations

General

Separate carcinogenic and non-carcinogenic risk-based concentrations were calculated for
each compound for each pathway. The concentration in the table is the lower of the two,
rounded to two significant figures. The following terms and values were used in the calcu-
lations:

Exposure variables
General:

Carcinogenic potency slope oral (risk per mg/kg/d):
Carcinogenic potency slope inhaled (risk per mg/kg/d):
Reference dose oral (mg/kg/d):
Reference dose inhaled (mg/kg/d):
Target cancer risk:
Target hazard quotient:
Body weight, adult (kg):
Body weight, age 1-6 (kg):
Averaging time carcinogens (d):
Averaging time non-carcinogens (d):
Inhalation, adult (m3/d):
Inhalation, child (m3/d):
Inhalation factor, age-adjusted (m3-y/kg-d):
Tap water ingestion, adult (L/d):
Tap water ingestion, age 1-6 (L/d):
Tap water ingestion factor, age-adjusted (L-y/kg-d):
Fish ingestion (g/d):
Soil ingestion, adult (mg/d):
Soil ingestion, age 1-6 (mg/d):
Soil ingestion factor, age adjusted (mg-y/kg-d):

Residential:
Exposure frequency (d/y):
Exposure duration, total (y):
Exposure duration, age 1-6 (y):
Volatilization factor (IVm3):

Value
*

*
*
*
*

le-06
1

70
15

25550
ED*365

20
12

11.66
2
1

1.09
54

100
200

114.29

350
30
6

0.5

Symbol

CPSo
CPSi
RfDo
RfDi
TR
THQ
BWa
BWc
ATc
ATn
IRAa
IRAc
IFAadj
IRWa
IRWc
IFWadj
IRF
IRSa
IRSc
IFSadj

EFr
EDtot
EDc
K
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Exposure variables
Occupational:

Exposure frequency (dYy):
Exposure duration (y):
Fraction of contaminated soil ingested (unitless)

Value

250
25

0.5

Symbol

EFo
EDo
FC

*: Contaminant-specific toxicological constants. The priority among sources of toxicological constants was as
follows: (1) IRIS, (2) HEAST, (3) HEAST alternative method, (4) EPA-NGEA Superfund Health Risk
Technical Support Center, (5) withdrawn from IRIS or HEAST, and (6) other EPA documents. Each source
was used only if numbers from higher-priority sources were unavailable. The EPA Superfund Health Risk
Technical Support Center, part of the EPA National Center for Environmental Assessment in Cincinnati,
develops provisional RfDs and CPSs on request for contaminants not in IRIS or HEAST. These provisional
values are labeled "E - EPA-NCEA provisional" in the table. It is possible they may be obsolete. If one of
the "E" constants is important to a Superfund risk assessment, consider requesting, through a Regional risk
assessor, a new provisional value.

Age-adjusted factors

Because contact rates with tap water, ambient air, and residential soil are different for
children and adults, carcinogenic risks during the first 30 years of life were calculated using
age-adjusted factors. These factors approximated the integrated exposure from birth until
age 30 by combining contact rates, body weights, and exposure durations for two age groups
- small children and adults. The age-adjusted factor for soil was obtained from RAGS IB;
the others were developed by analogy.

Air inhalation
IFAadj _ EDc- IRAc A (EDtot-EDcf IRAa

kg-d BWc BWa

Tap water ingestion
IFWadj

Soil ingestion
JFSadj

L-y _ EDc • IRWc (EDtot -EDc} • IRWi
*g-d BWc BWa

EDc-IRSc ^ (EDtot-EDd)' IRSa
kg-d BWc BWa

Residential water

Volatilization terms were calculated only for compounds with a mark in the "VOC" column.
Compounds having a Henry's Law constant greater than 10'5 were considered volatile. The
list may be incomplete, but is unlikely to include false positives. The equations and the
volatilization factor (K, above) were obtained from RAGS IB. Oral potency slopes and
reference doses were used for both oral and inhaled exposures for volatile compounds
lacking inhalation values. Inhaled potency slopes were substituted for unavailable oral
potency slopes only for volatile compounds; inhaled RfDs were substituted for unavailable



EPA Region III Risk-Based Concentration Table: R.L. Smith (October 4, 1995) 3

oral RfDs for both volatile and non-volatile compounds. RBCs for carcinogens were based
on combined childhood and adult exposure; for non-carcinogens RBCs were based on adult
exposure.

Carcinogens

77? • ATc • 1000 *L
RBC EFr - ([ K- IFAadj • CPSi] + [ IFWadj • CPSo])

Non-carcinogens
THQ BWa- ATn - 1000 ̂

RBC &• = ————————

Ambient air

Oral potency slopes and references were used where inhalation values were not available.
RBCs for carcinogens were based on combined childhood and adult exposure; for non-
carcinogens RBCs were based on adult exposure.

Carcinogens
77? • ATc • 1000 £*

<•£ - _________________3£_
J EFr • IFAadj • CPSi

Non-carcinogens
THQ- RfDi • BWa- ATn • 1000

•«f EFr • EDtot • IRAa

Edible fish

All RBCs were based on adult exposure.

Carcinogens
TR- BWa-ATc

"* EFr • EDtot • IRF • CPSo1000 ^

Non-carcinogens
ay = THQ RfDo • BWa- ATn

EFr • EDtot • ————
1000 -f*g
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Commercial/industrial soil ingestion

RBCs were based on adult occupational exposure, including an assumption that only 50%
of total soil ingestion is work-related.

Carcinogens
77? BWaATc

* EFo- EDo- IRSa - FC- CPSo
1Q6 jy

*g

Non-carcinogens
RBC mg = THQ RfDo • BWa- ATn

** EFo- EDo- *™a • FC
106 -3?

Residential soil ingestion

RBCs for carcinogens were based on combined childhood and adult exposure; RBCs for
non-carcinogens were based on childhood exposure only.

Carcinogens
RBC

** EFr • '™UJ - CPSo
10« |f

Non-carcinogens
mg = THQ RfDo - BWc- ATn
** EFr • EDc

Development of Soil Screening Levels

General

In December 1994 the EPA Office of Solid Waste and Emergency Response proposed Soil
ScreeningGuidance(Document9355.4-l,PB95-963530,EPA540/R-94/101, available through
NTIS at 703-487-4650). This draft document provides (1) a framework in which soil
screening levels are to be used, (2) a detailed methodology for calculating soil screening
levels, and (3) soil screening levels for 107 substances.

Consistent with this new guidance, the risk-based concentration table now includes two
columns of generic soil screening levels (SSLs). OSWER's 107 proposed soil screening
levels have been added verbatim. In addition, the proposed SSL methodology has been
used to calculate soil screening levels for more substances, which are also included in the
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new table. The table clearly distinguishes the OSWER SSLs from the "unofficial" ones.

These SSLs provide reasonable maximum estimates of transfers of contaminants from soil
to other media. One column contains soil concentrations protective of groundwater quality;
the other contains soil concentrations protective of air quality. "Protective" is defined in the
same terms as the risk-based concentrations for tap water and air -- that residential contact
scenarios will yield a fixed upper bound risk of 10"6 or a fixed hazard quotient of 1
(whichever occurs at the lower concentration).

OSWER's SSLs should be used onfy within the framework proposed in the guidance document.
The additional SSLs included in the RBC table are intended for the same uses (although they
obviously carry less weight than the formally proposed numbers).

The SSLs are based on the following assumptions:

Input variables
Surface soil moisture content (g/g)
Vadose zone soil moisture content (kg/kg)
Surface soil bulk density (g/cm3)
Vadose zone soil bulk density (kg/L)
Surface soil particle density (g/cm3)
Vadose zone soil particle density (g/cm3)
Total surface soil porosity (L pore /L soil)
Total vadose zone soil porosity (L pore/L soil)
Air-filled surface soil porosity (L air/L soil)
Water-filled surface soil porosity (L water/L soil)
Air-filled vadose zone soil porosity (L air/L soil)
Water-filled vadose zone soil porosity (L water/L soil)
Organic carbon fraction of surface soil (g/g)
Organic carbon fraction of vadose zone soil (g/g)
Dispersion factor for 0.5 acres (g/mh per kg/m3)
Participate emission factor (mVkg)
Exposure interval (s)
Dilution-attenuation factor (unitless)

Value
0.1
0.2
1.5
1.5

2.65
2.65
0.43
0.43
0.28
0.15
0.13
0.30

0.006
0.002
35.1

6.79e+08
9.50e+08

10

Symbol*
w.
Wv

Pb.
Pbv

P.
pw

N.
Nv

0.
0«

0-
0«
FOC,
FOQ,
Q/C
PEF
T
DAF

* : Symbols were adjusted, variables were rearranged, and derived and chemical-specific variables were omitted
for simplicity and clarity. Presentation of the input variables in a single table using the same terms as in the
OSWER SSL document would have been confusing. The terms used here are generally similar to OSWER's,
and can easily be compared with the SSL guidance document.

With two exceptions described in the following section, SSL calculations were based on the
same algorithms presented in the OSWER draft SSL guidance document. For details of the
calculations (and for general background information on SSLs), I strongly recommend
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consulting that document. The "unofficial" SSLs were developed under the following
conditions:

Soil Screening Levels for Inhalation

Inhaled reference doses and potency slopes were used if available. If inhalation values were
not available, oral RfDs and potency slopes were substituted. SSLs were calculated only for
substances for which aqueous solubility, Koc, Henry's Law constant, and diffusivity in air
were available. SSLs were calculated only for substances for which a volatilization factor
could be calculated. This was done because OSWER's large proposed paniculate emission
factor rendered it pointless to estimate SSLs for paniculate emissions alone. The final
calculated SSL shown in the RBC table is the smaller of the risk-based SSL and the soil
saturation concentration. All calculated SSLs were rounded to 2 significant figures.

The OSWER risk algorithms for inhalation were revised in order to be consistent with the
rest of the RBC table. Only calculated SSLs were affected by this; SSLs proposed by
OSWER are presented verbatim. Calculated SSLs for inhalation of carcinogens were based
on an integrated lifetime exposure rather than adult exposure. SSLs for inhalation of
noncarcinogens were based on adult exposure for 350 days per year rather than 365 days per
year. The following algorithms were used to calculate inhalation SSLs:

Carcinogens
, TR-ATcSSL %

EFr-IFAadj • (-L

Non-carcinogens
m = THQ - BWa' ATn • RfDi
iv EFr • EDtot -IRAa • -VF PEF]

Soil Screening Levels for Groundwater Use

All algorithms were as proposed by OSWER. MCLs were used as target groundwater
concentrations if available. If MCLs were unavailable the risk-based concentration in the
"tap water" coKann of the RBC table was used as the target groundwater concentration. All
SSLs for groundwater are based on a dilution-attenuation factor (DAF) of 10. Since these
SSLs scale linearly with DAF, the SSLs for DAF«1 would be ten times lower. They were
omitted to conserve space. All groundwater SSLs were rounded to 2 significant figures and
capped at unity.

\



EPA Region III Risk-Based Concentrations: R.L. Smith (10/04/95)

Sources: I=UUS H=HEAST A=HEAST alternate W=WitMrawn from IRIS orHEAST
E=EPA-NCEA Regional Support provisional value O=Otker EPA documents.

Contaminant
Acephate
Acetaldehyde
Acetochtor , ^
Acetone
Acetone cyanohydrin
Acetonithle
Acetophenone
Acifluorfen
Acrolein
Acrytamide
Acrylic acid
Acrylonitrile
Alachlor
Alar
Aldicarb
Aldicarb sulfone
Aldrin
Ally
Allyl alcohol
Allylchlorkte
Ahiminum
Alummum pbcMpbute
Amdro
Ametryn
m-Aminopbenol
4-Aminopyridine
Amitraz
Ammonia
Ammonium sulfamate
Aniline
Antimony and compounds
Antimony pentoxide
Antimony potassium tartrate
Antimony tetroxide
Antimony trioxide
Apollo
Aramite
Arsenic
"Arsenic (as carcinogen)

CAS
30560191

75070
M2SW21

47641
75865
75078
98862

62476599
107028
79061
79107

107131
15972608
1596845
116063

1646884
309002

74223646
1071 16
107051

742W05
2M597M
674*5294

834128
591275
504245

33089611
7664417
7773060

62533
7440360
1314609
304610

1 3323 16
1309644

74115245
140578

7440382
7440382

RfDo RflDi CPSo CPSi
mg/kg/d mg/kg/d kg-d/mg kg-d/mg
4.00E-03 i 8.70E-03 i

2.57E-03 i 7.70E-03 i
2.00E-02 i

V
o
c

I.OOE-01 i
7.00E-02 H 4.00E-02 A
6.00E-03 i 1.43E-02 A
l.OOE-01 i 5.7IE-06*
1. JOE-02 i
2.00E-02 H 5.71E-06 i

m

2.00E-04 i 4.50E+00 i 4.55E+00 i
5.00E-01 i 2.86E-04 i

.OOE-03 H 5.7IE-04 i 5.40E-01 i 2.38E-01 i

.OOE-02 i 8.00E-02 H
. .50E-01 i

.OOE-03 i

.OOE-03 i
3.00E-05 i 1.70E+01 , 1.71E+01 i
2.50E-OI i
5.00E-03 i
5.006-02 w 2.86E-04 i
I.OOE+OOt
4.00E-04 i
3.00E-04 i
9.00E-03 i
7.00E-02 H
2.00E-05 H
2.50E-03 i

2.86E-02 i
2.00E-OI i

2.86E-04 i 5.70E-03 i
4.00E-04 i
5.00E-04M
9.00E-04 H
4.00E-04 H
4.00E-04H
1.30E-02 i
5.00E-02 H 2.50E-02 i 2.49E-02 i
3.00E-04 i

1.50E+00 , I.SIE+01 i

Basis: C=carcinogenic effects N=noncarcinogenic effects E=EPA draft Soil Screening Level
S=soil saturation concentration U=EPA MCL.

RUk-Biu^ Concentrations
Tap

Water
ug/L

7.7 c
94 H

730 H
3700 N
2600 N

220 H
0.042 N

470 N
730 N

0.015 c
18000 H

0.12 c
0.84 c
5500 N

37 H
37 H

0.004 c
9100 N

180 H
1800 N

37000 N
15 N

II H

330 H
2600 N
0.73 x

91 H

1000 H
7300 N

10 H

15 H

18 N

33 N
15 N

15 N

470 N
2,7 c
11 H

0.045 c

Ambknt
Air

ng/m3
0.72 c
0.81 c

73 N
370 H
150 H

52 N
0.021 N

47 H
0.021 H

0.0014 c
1 H

0.026 c
0.078 c

550 H
3.7 N
3.7 H

0.00037 c
910 N

18 N

1 N

3700 N
1.5 N

1.1 N

33 N
260 N

0.073 N
9.1 N

100 N

730 N
1 N

1.5 N

1.8 N

3.3 N
1.5 H

1.5 H

47 H
0.25 c

I.I N

0.00041 c

Ffafa
mg/kg

0.36 c

27 N
140 N
95 N

8.1 H

140 N
18 N

27 N
0.0007 c

680 N
0.0058 c
0.039 c

200 H
1.4 N

1.4 H

0.00019 c
340 N
6.8 H
68 H

1400 H
0.54 N
0.41 N

12 N

95 H
0.027 N

3.4 N

270 H
0.55 c
0.54 H
0.68 H

1.2 N

0.54 N
0.54 N

18 H

0.13 c
0.41 N

0.0021 c

Soil ingection
industrial

mg/kg
660 c

41000 H
200000 H
140000 N
12000 N

200000 H
27000 H
41000 N

1.3 c
IE+06 N

11 c
72 c

310000 N
2000 H
2000 H
0.34 c

510000 H
10000 N

100000 H
1E+06 N

820 N
610 N

18000 H
140000 N

41 N

5100 H

410000 H
1000 c
820 H

1000 H
1800 N

820 H
820 N

27000 H
230 c
610 H
3.8 c

Residential
mg/kg

73 c

1600 N
7800 N
5500 M

470 N
7800 N
1000 N
1600 N
0.14 c

39000 N
1.2 c

8 c
12000 N

78 N
78 H

0.038 c
20000 N

390 N
3900 N

78000 N
31 N

23 N
700 N

5500 H
1.6 N

200 N

f 6000 H

110 c
31 H

39 N
70 N
31 N

31 N

1000 N
26 c
23 N

0.43 c

Soil Screening Levels-
Transferi from Soil to:

Air Groundwater
mg/kg mg/kg

62000 i 8 E

570 s 0.036 k

0.5 E 0.005 E

45 N 0.031 N

380 E 15 E
380 E 15 E
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Sources: 1=IRK H=HEAST A=HEAST alternate W= Withdrawn from IMS orHEAST
E=EPA-NCEA Regional Support provisional value O^Other EPA documents.

Contaminant
Arsine
Assure
Asulam .
Atrazine
Avermectin Bl
Azo benzene
Jarium and compounds
Baygon
Jayleton
Baythroid
Benefin
Benomyl
Bentazon
Benzaldehyde
Benzene
Benzenethiol
Benzidine
Benzoic acid
Benzotrichloride
Benzyl alcohol
Benzyl chloride
Beryllium and compounds
Bidrin
Biphenthrm (Talstar)
1,1-Biphenyl
Bis(2-chloro«thyl)ether
Bis(2-chloroisopropyl)ether
Bis(chloromethyl)ether
Bis(2-chloro-l-methylethyl)etheT
Bis(2-ethylhexyl)phthal8te (DEHP)
Bisphenol A
Boron (and berates)
Boron trifluoride
Bromodichloromethane
Bromoetbene
Bromofortn (tribromomethane)
Bromo roe thane
4-Bromopbeoyl pbcoyl ether
Bromopbo*

CAS
7784421

76578148
J33771I
1912249

65195553
103333

7440393
114261

43121433
68359375

1861401
17804352
25057890

100527
71432

108985
92875
65850
98077

100516
100447

7440417
141662

82657043
92524

II 1444
39638329

542881

117817
80057

7440428
7637072

75274
593602
75252
74839

101553
2IMM3

• ; • ' ' - V
RfDo Rffih CPSo CPSi 0

mg/kg/d mg/kg/d kg-d/mg kg-d/mg C
1.43E-05 i

9.00E-03 i
5.00E-02 i
3.50E-02 i 2.22E-01 H
4.00E-04 i

1.10E-01 i 1.08E-01 i
7.00E-02 i 1.43E-04A
4.00E-03 i
3.00E-02 i
2.50E-02 i
3.00E-01 i
5.00E-02 i
2.50E-03 i
I.OOE-OI i IB

I.7IE-03 E 2.90E-02 i 2.90E-02 i IB
l.OOE-05 H
3.00E-03 i 2.30E+02 i 2.35E+02 i
4.00E+00 i

1.30E+01 i
3.00B-4H H

1.70E-OJ i IB
5.00E-03 i 4.30E+00 i 8.40E+W i
1.00E-04I
I.50E-02 i
5.00E-02 i

I.10E+00 i I.16E+OO iDD
4.00E-02 i 7.00E-02 H 3.50E-02 nO)

2.20E+02 i 2.I7E+02 i DO
7.00E-02 * 7.00E-02 *

2.00E-02 i I.40E-02 i
5.00E-02 i
9.00E-02 i 5.7IE-03 H

2.00E-04H
2.00E-02 i 6.20E-02 i IB

I.10E-01 HIB
2.00E-02 i 7.90E-03 i 3.85E-03 i IB
I.40E-03 i 1.43E-03 i DO
5.80E-02o
5.00B-03N

Basis: C=carcinogenic effects N=noncarcinogenic effects E=EPA draft Soil Screening Level
S=soil saturation concentration H=EPA MCL

Risk-Based Concentrations
Tap

Water
Mg/L

0.52 N
330 N

1800 H
0.3 c
15 N

0.61 c
2600 N

150 M
1100 H

910 H
11000 N

1800 H
91 N

610 H
0.36 c
0.37 H

0.00029 c
150000 H
0.0052 c
11000 N
0.062 c
0.016 c

3.7 H
550 H

1800 H
0.0092 c

0.26 c
0.00005 c

0.96 c
4.8 c

1800 N
3300 N

7.3 N
0.17 c

0.096 c
2.4 c
8.7 H

2100 H
180 H

Ambient
Air

ug/m3
fr.052 H

33 H
180 H

0.028 c
1.5 H

0.058 c
0.52 N

IS N

110 H

91 H

1100 N

180 N
9.1 M

370 N
0.22 c

0.037 N
0.00003 c

15000 H
0.00048 c

1100 H

0.037 c
0.00075 c

0.37 N
55 H

180 H
0.0054 c

0.18 c
0.00003 c

0.089 c
0.45 c
180 H

21 H

0.73 H
O.I c

0.057 c
1.6 c
5.2 N

210 N
18 N

Fish
mg/kg

12 H

68 H
0.014 c

0.54 N
0.029 c

95 H
5.4 H
41 N

34 N
410 H

68 H
3.4 N
140 N

0.11 c
0.014 H

0.00001 c
5400 N

0.00024 c
410 N

0.019 c
0.00073 c

0.14 N
20 H
68 H

0.0029 c
0.045 c

0.00001 c
0.045 c

0.23 c
68 N

120 N

0.051 c

0.4 c
1.9 N

78 N
6.8 N

Soil mgestkra
industrial

mg/kg

18000 H
100000 H

26 c
820 N
52 c

140000 N
8200 N

61000 N
51000 H

610000 H
100000 N

5100 N
200000 H

200 c
20 N

0.025 c
IE+06 N

0.44 c
610000 H

34 c
1.3 c

200 N
31000 M

100000 N
5.2 c
82 c

0.026 c
82 c

410 c
100000 N
180000 H

92 c

720 c
2900 H

120000 N
10000 N

Residential
mg/kg

700 H
3900 N

2.9 c
31 N

5.8 c
5500 N

310 N
2300 N
2000 N

23000 N
3900 N

200 N
7800 H

22 c
0.78 N

0.0028 c
310000 H

0.049 c
23000 H

3.8 c
0.15 c

7.8 H
1200 H
3900 N
0.58 c

9.1 c
0.0029 c

9.1 c
46 c

3900 N
7000 H

10 c

81 c
110 H

4500 N
390 H

Soil Screening Levels-
Transfers from Soil to:

Air Qroundwater
mg/kg mg/kg

350000 E 32 E

0.5 E 0.02 E

1.3 c 1.IOOE-06 c
320 s 280 E

0.012 c 0.000073 c

0.5 c 0.00036 c
690 E 180 E

9000s I I O N

0.3 E 0.0003 E

0.00004 c l.OOOE-07 c

210 E lit

1800 E 0.3 E

46 E 0.5 E
2 E 0.1 E



EPA Region III Risk-Based Concentrations: R.L. Smith (10/04/95)

Sources: /=UUS H=HEAST A=HEAST alternate W= Withdraw* from IRIS orHEAST
E=EPA-NCEA Regional Support provisional value O=Other EPA documents.

Contaminant
komoxynil

Bromoxynil octanoate
1,3-Butadiene
1-Butanol
Butyl benzyl phthalate
Butylate
sec-Buty (benzene
tert-Butylbenzene
Butylphthalyl butylgrycolate
Cacodylic acid
* 'Cadmium and compounds
Caprolactam
Captafol
Captan
Carbaryl
Carbofuran
••Carbon disulfide
Carbon tetnchloride
Carbosulfan
Carboxin
Chloral
Chloramben
Chtoranil
Chkndane
Chlorimuron-ethyl
Chlorine
Chlorine dioxide
Chknoacetaldehyde
Chloroacetk acid
2-Chk>roacetophenone
4-Chloroaniline
Chlorobenzene
Chlorobenzilate
p-Chlorobenzok acid
4-Chlorobenzotrifluoride
2-Chloro-l ,3-butadiene
1-Chlorobutane
CbkxodtbromoiMitiaoe
•* 1 -ChlMO-l.l -diflHOKMdMM

CAS
1689845
1689992
106990
71363
85687

2008415
13S988
104518
85701
75605

7440439
105602

2425061
133062
63252

1563662
75150
56235

55285148
5234684

7S876
133904
118752
57749

90982324
7782505

10049044
107200

79118
532274
106478
108907
510156

74113
98566

126998
109693
124481
7568J

V
RfDo RfDi CPSo CPSi O

mg/kg/d mg/kg/d kg-d/mg kg-d/mg C
2.00E-02 i
2.00E-02 i

9.80E-01 iB)
1.00E-OI i
2.00E-01 ,
5.00E-02 i
I.OOE-02E CD
I.OOE-02E CD
l.OOE+00 i
3.00E-03 H
5.00B-04 i 5.71E-05 E 6.30E+00 i
S.OOE-01 i
2.00E-03 i 8.60E-03 H
1.30E-01 i 3.SOE-03 H
I.OOE-01 i
5.00E-03 i
I.OOE-01 i 2.00E-01 i CD
7.00E-04 i 5.71E-04E I.30E-OI i 5.25E-02iCD
l.OOE-02 i
I.OOE-01 i
2.00E-03 i /
I.50E-02 i

4.03E-01 H
6.00E-05 i I.30E+00 i U9E+00 i
2.00E-02 i
l.OOE-OI i

5.71E-05 i
6.90E-03 o
2.00E-03 H

8.57E-06 i
4.00E-03 i
2.00E-02 i 5.7IE-03 A CD
2.00E-02 i 2.70E-01 H 2.70E-01 H
2.00B-01 H
2.00E-02 H
2.00E-02 * 2.00E-03 H IB
4.00E-OI H QD
2.00E-02 i 8.40E-02 i El

i I43E+01 CD

Basis: C=carclnogenic effects N=noncarcinogenlc effects E=EPA draft Soil Screening Level
S=soit saturation concentration M=EPA MCL

Risk-Based Concentrations
T«P

Water
H8/L

730 H
730 N

0.011 c
3700 H
7300 N
1800 H

61 N

61 N

37000 N
110 H

18 N

18000 H
7.8 c
19 c

3700 H
180 N

1000 N
0.16 c
370 H

3700 H
73 H

550 N
0.17 c

0.052 c
730 N

3700 H
2.1 H

250 H
73 N

0.31 N
150 N

39 H
0.25 c
7300 H

730 H
14 N

2400 N
0.13 c

87000 N

Ambient
Air

Mgtori
73 H
73 N

0.0064 c
370 H
730 H
180 N

37 N
37 H

3700 H
11 N

0.00099 c
1800 H
0.73 c

1.8 c
370 N

18 N

730 H
0.12 c

37 N
370 N
7.3 H
55 N

0.016 c
0.0049 c

73 H
370 H

0.21 H
25 H

7.3 N
0.031 N

15 N

21 N

0.023 c
730 N

73 N
7.3 N

1500 N
0.075 c
52000 H

Fish
tag/kg

27 H
27 N

140 H
270 H

68 M
14 N

14 N

1400 N
4.1 H

0.68 N
680 H

0.37 c
0.9 e
140 N
6.8 N
140 H

0.024 c
14 N

140 H
2.7 N
20 N

0.0078 c
0.0024 c

27 N
140 H

9.3 M
2.7 H

5.4 H
27 N

0.012 c
270 N

27 H
27 N

540 H
0.038 c

Soil Ingegtkm
Industrial

mg/kg
41000 N
41000 H

200000 N
410000 H
100000 N
20000 H
20000 H
1E+O6 H

6100 N
1000 N

IE+06 N
670 c

1600 c
200000 N

10000 N
200000 H

44 c
20000 N

200000 H
4100 N

31000 N
14 c

4.4 c
41000 N

200000 N

14000 N
4100 N

8200 N
41000 N

21 c
410000 N
41000 N
41000 N

820000 N
68 c

Residential
Hog/kg

1600 N
1600 N

7800 M
16000 N
3900 N

780 N
780 H

78000 N
230 N

39 N
39000 N

74 c
180 c

7800 N
390 N

7800 N
4.9 c

780 N
7800 H

160 N
1200 N

1.6 c
0.49 c
1600 N
7800 H

540 N
160 N

310 N
1600 N

2.4 c
16000 N

1600 N
1600 N

31000 N
7.6 c

Soil Screening Levels*
Transfers from Soil to:

Air Oroundwater
mg/kg mg/kg

0.0013 c 0.000072 c
9700 E 8 E

530 E 68 E

80 s 0.27 M
0.27 u

920 E 6 E

0.34 s 23 N

H E H E
0.2 E 0.03 E

10 E 2 E

1200 s 0.3 E
94 E 0.6 E

86 N 7.5 N

1900 E 0.2 E



EPA Region III Risk-Based Concentrations: R.L. Smith (10/04/95) 10

Sourca: I=IW H=HEAST A=HEAST alternate W= Withdrawn from OtlS orHEAST
E=EPA-NCEA Regional Support provisional value O=Other EPA documents.

^ontaminant
Chlorodifluoromethane
Chloroetbane
2-Chloroethyl vinyl ether
Chloroform
Chloromethane
4-Chloro-2,2-methylaniline hydrochloride
4-Chloro-2-methylaniline
>>eta-Chlorohaphthalene
o-Chloronitrobenzeoe
p-Chloronitrobenzene
2-Chlorophenol
2-Chloropropane
Chlorothakmil
o-Chlorotohiene
Chlorpropham
Chtorpyrifos
Chlorpyrifos-methyl
Chlorsulfuron
Chlorthiophos
Chromium III and compounds
Chromium VI and compounds
Coal tar
Cobalt
Coke Oven Emissions
* 'Copper and compounds
Crotonaldehyde
Cumene
Cyanides:

Barium cyanide
Calcium cyanide
Copper cyanide
Cyanazine
Cyanogen
Cyanogen bromide
Cyanogen chloride
Free cyanide
Hydrogen cyanide
Potassium cyanide
Potassium silver cyanide

CAS
75456
75003

110758
««63
74S73

3165933
95692
91587
88733

100005
95578
75296

1897456
95498

101213
2921882
5598130

64902723
60238564
16065831
18540299
8001589
7440484
8007452
7440508

123739
98828

542621
592018
544923

21725462
460195
506683
506774
57125
74908

151508
506616

RfDo RfDi CPSo CPSi
mg/kg/d mg/kg/d kg-d/mg kg-d/mg

1.43e+01 i
4.00E-01 E 2.86E+00 i
2.50E-02 o
l.OOE-02 i 6.10E-03 i 8.05E-02 i

1.30E42x 6.30E-03 H
4.60E-OI H
S.80E-01 H

8.00E-02 i
2.50E-02 H
1.80E-02 H

5.00E-03 i
2.86E-02 H

1.50E-02 i I.10E-02 H
2.00E-02 i
2.00E-01 i

V
O
C
to
m
m
m
m

m
DD

m

B)

3.00E-03 i
l.OOE-02 H
5.00E-02 i
8.00E-04H
l.OOE^OO i 5.7 IE-07 w
S.OOE-03 i 4.20E+01

2.20E+00 w
6.00E-02 E

2.17B+00 i
4.90E-02 E
l.OOE-02 «• I.90B+00 H I.90E+00 w
4.00E-02 i 2.57E-03 H

l.OOE-01 w
4.00E-02 i "
5.00E-03 i
2.00E-03 H 8.40E-01 H
4.00E-02 i
9.00E-02 i
5.00E-02 i
2.00E-02 i
2.00E-02 i 8.57E-04 i
5.00E-02 i
2.00E-OI i

Bails: C=carcinogenlc effects N=noncarcinogenic effects E=EPA draft Soil Screening Level
S=soil saturation concentration M=EPA MCL.

Risk-Based Concentrations
Tap

Water
ug/L
87000 H
8600 N

150 N
0.15 c

1.4 c
' 0.15 c

0:12 c
2900 N
0.42 c
0.59 c
180 H
170 H
6.1 c
120 H

7300 H
110 H

370 N
1800 N

29 H
37000 H

180 H

2200 H

1500 N
0.035 c
1500 H

3700 H
1500 H

180 N
0.08 c
1500 N
3300 H
1800 N

730 H
-:.'. 7»N

1800 N
7300 N

Ambient
Air

Hg/n»3
52000 N
10000 H

91 N

0.078 c
0.99 c

0.014 c
0.011 c

290 N
0.25 c
0.35 c

18 N

100 H

0.57 c
73 H

730 N
11 H

37 N
180 H
2.9 N

0.0021 N
0.00015 c
0.0028 c

220 N
0.0029 c

ISO N

0.0033 c
9.4 N

370 M
150 H

18 H

0.0075 c
150 H
330 N
180 H
73 N

3.1 N

180 H
730 N

Fish
mg/kg

540 N
34 H

0.52 c
0.24 c

0.0069 c
0.0054 c

110 H

0.13 c
0.18 c

6.8 N

0.29 c
27 H

270 H
4.1 N

14 H

68 H
1.1 N

1400 N
6.8 H

81 H

54 H
0.0017 c

54 H

140 M
54 N

6.8 N
0.0038 c

54 H
120 N
68 H
27 H
27 M
68 M

270 N

Soil Ingestion
Industrial

mg/kg

820000 H
51000 N

940 c
440 c

12 c
9.9 c

160000 N
230 c
320 c

10000 N

520 c
41000 N

410000 N
6100 N

20000 H
100000 N

1600 N
1E+06 H
10000 N

120000 H

' 82000 N
3 c

82000 H

200000 N
82000 N
10000 N

6.8 c
82000 N

180000 N
100000 N
41000 H
41000 N

100000 N
410000 N

Residential
mg/kg

31000 N
2000 H

100 c
49 c
1.4 c
1.1 c

6300 N
26 c
35 c

390 H

58 c
1600 H

16000 N
230 N
780 N

3900 N
63 H

78000 H
390 N

4700 H

3100 N
0.34 c
3100 H

7800 N
3100 N

390 N
0.76 c
3100 N
7000 H
3900 H
1600 H
1600 N
3900 H

16000 H

Soil Screening Levels-
Transfers from Soil to:

Air Groundwater
mg/kg mg/kg

2600 s 33 H

0.2 E 0.3 E
0.063 c 0.0066 c

2.8 s 140 N

53000 E 2 E
22 H 0.64 H

1200 N 5.6 N

140 E 19 E

81 H 65 N



EPA Region III Risk-Based Concentrations: R.L. Smith (10/04/95) 11

Sources: I=IRIS H=HEAST A=HEAST alternate W= Wlthdravm from IRIS or HEAST
E=EPA-NCEA Regional Support provisional value O=Other EPA documents.

Contaminant
Silver cyanide
Sodium cyanide
**Thiocyanate
Zinc cyanide

Cyclohexanone
Cyclohexlamine
Cyhalothrin/Karate
Cypemwthrin
Cyromazine
Dacthal
Dalapon
Danitol
DDD
DDE
DOT
Decabromodiphenyl ether
Demeton
Diallate
Diarinon
Dibenzofuran
1 ,4-Dibromobenzene
1 ,2-Dibromo-3-chloropropane
1 ,2-Dibromoethane
Dibutyl phthalate
Dicamba
1 ,2-Dkhlorobenzene
1 ,3-Dkhlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichk)robenzJdiDe
1 ,4-Dichk»ro-2-butene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane (EDC)
l,l-Dichk>roethylene
1,2-Dkhloroethylene (cis)
1,2-Dichloroethylene (trans)
1,2-Dkhloroethylene (mixture)
2,4-Dichlorophenol
2,4-Dkhtoropbenoxyacetk Acid (2,4-D)

CAS
506649
143339

S572II
108941
108918

68085858
52315078
66215278

1861321
75990

39515418
72548
72559
50293

1163195
8065483
2303164

333415
132649
106376
96128

106934
84742

1918009
95501

541731
106467
91941

764410
75718
-75343
107062
75354

156592
156605
540590
120832
94757

V
RfDo RfDi CPSo CPSi O

mg/kg/d mg/kg/d kg-d/mg kg-d/mg C
l.OOE-01 i
4.00E-02 i
2.00E-02 E
5.00E-02 i
5.00E+00 i m
2.00E-01 i
5.00E-03 i
l.OOE-02 i
7.50E-03 i
l.OOE-02 i
3.00E-02 i
2.50E-02 i

Z40E-OI i
3.40E-01 i

5.00E-04 i 3.40E-01 i 3.40E-01 i
l.OOE-02 i IB
4.00E-05 i

6.10B-02 H IB
9.00E-04 H
4.00E-03 E v
l.OOE-02 i IB

5.7 IE-05 i 1.40E+00 H 2.42E-03 H|B
5.71E-OS H 8.50E+01 i 7.70E-01 i IB

l.OOE-01 i
3.00E-02 i
9.00E-02 i 4.00E-02 A- IB
8.90E-02 o IB

2.29E-01 i 2.40E-02M IB
4.50B-OI i

9.30E+OOHE)
2.00E-01 i 5.71E-02 A 18
l.OOE-01 H I.43B-01 A IB

2.86E-03 E 9.10E-02 i 9.IOE-02 i IB
9.00E-03 i 6.00E-01 i I.75E-OI i IB
l.OOE-02 H IB
2.00E-02 i IB
9.00E-03 H B
3.00E-03 i
l.OOE-02 i IB

Basis: C=carcinogenlc effects N=noncarcinogenic effects £= EPA draft Soil Screening Level
S=soil saturation concentration M=EPA UCL

Risk-Based Concentrations
Tap

Water
ug/L

3700 N
1500 H

730 N
1800 N

30000 N
7300 N

180 N
370 N
270 N
370 N

1100 N

910 N
0.28 c
0.2 c
0.2 c
61 H

1.5 N

0.17 c
33 N

150 N
61 N

0.048 c
0.00075 c

3700 H
1100 H

270 H
540 N

0.44 c
0.15 c

0.0011 c
390 N
810 N

0.12 c
0.044 c

61 N

120 N

110 N

61 N

Ambient
Air

ug/m3
370 N
150 H

73 N
180 N

18000 H
730 N

18 N

37 N
27 H
37 H

110 H

91 H

0.026 c
0.018 c
0.018 c

37 N
0.15 N
0.1 c
3.3 H
15 H

37 N
0.21 N

0.0081 c
370 H
110 N
150 N
320 N

0.26 c
0.014 c

0.00067 c
210 N
520 N

0.069 c
0.036 c

37 N
73 N
33 N
11 N

37 N

Fish
mg/kg

140 N
54 H
27 N
68 N

6800 M
270 x
6.8 N
14 N

10 N

14 N

41 H

34 H
0.013 c

0.0093 c
0.0093 c

14 N

0.054 N
0.052 c

1.2 N

5.4 H
U N

0.0023 c
0.00004 c

140 N
41 N

120 H
120 N

0.13 c
0.007 c

270 N
140 H

0.035 c
0.0053 c

14 N

27 H
12 H

4.1 N

14 N

Soil Ingestion
Industrial

mg/kg
200000 H
82000 N
41000 N

100000 N
IE+06 N

410000 H
10000 H
20000 N
15000 N
20000 N
61000 N
51000 N

24 c
17 c
17 c

20000 H
82 N
94 c

1800 N
8200 N

20000 H
4.1 c

0.067 c
200000 H
' 61000 N
180000 N
180000 N

240 c
13 c

410000 H
200000 N

63 c
9.5 c

20000 H
41000 N
18000 N
6100 H

20000 H

Residential
mg/kg

7800 N
3100 N
1600 N
3900 N

390000 N
16000 N

390 H
780 H
590 N
780 H

2300 N
2000 N

2.7 c
1.9 c
1.9 c

780 N
3.1 N

10 c
70 N

310 H
780 H

0.46 c
0.0075 c

7800 H
2300 N
7000 N
7000 H

27 c
1.4 c

16000 N
7800 H

7 c
I.I c

780 H
1600 N
700 N
230 H
780 H

Soil Screening Levels-
Transfers from Soil to:

Air Groundwater
mg/kg mg/kg

37 s 0.7 E
10 8 0.5 E

80 E IE

. . .{*,

5400 * 2.8 H
120 8 120 N

1.9 N 0.00061 k
0.0058 c 0.00018 N

100 E 120 E

300 E 6 E

7700 E 1 E
52 s 0.01 E

37 N 7.5 N
980 E -. HE
0.3 E *Mjtijllo.OI E

0.04 E *£*• 0.03 E
1500 E 0.2 E
3600 E 0.3 E

4800 s 0.5 E
7000 s 1.7 »
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Sources: l=IR/S H=HEAST A=HEAST alternate ff= Withdrawn from IRIS orHEAST
E=EPA-NCEA Regional Support provisional value O=Otker EPA documents.

Contaminant
4-(2,4-Dichk>rophenoxy)butyric Acid
1 ,2-Dichloropropane
2,3-Dichloropropanol
1 ,3-Dkhk>ropiopene
Dichlorvos
Dicofol
Dicyclopentadiene
Oieldrin
Diesel emissions
Diethyl phthalate
Diethylene glycol, monobutyl ether
Diethylene glycol, monoethyl ether
Diethylforamide
Di(2-ethylhexyl)adipate
Diethylstilbestrol
Difenzoquat (Avenge) \
Diflubenzuron
1 , 1 -Difluoroethane
Diisopropyl methylphosphonate (DIMP)
Dimethipin
Dimethoate
3,3'-Dimethoxybenzidine
Dimethylamine
2,4-Dimethylaniline hydrochloride
2 ,4-Dimethy laniline
N-N-Dimethylaniline
3,3'-Dimethylbenzidine
N,N-Dimethylfonnamide
1 , 1 -Dimethy Ihydrazine
1 ,2 -Dimethy Ihydrazine
2,4-Dimethylphenol
2,6-Dimethylphenol
3,4-Dimethylphenol
Dimethyl phthalate
Dimethyl terephlhalate
1 ,2-Dinitrobenzene
1 ,3-Dinitrobenzene
1 ,4-Dinitrobenzene
4,6-Dinitro-o-cyclohexyl phenol

CAS
94826
78875

616239
542716
62737

115322
77736
60571

84662
112345
111900
617845
103231
56531

43222486
35367385

75376
1445756

55290647
60515

119904
124403

21436964
95681

121697
119937
68122
57147

540738
105679
576261
95658

131113
120616
528290
99650

100254
131895

V
RfDo RfDi CPSo CPSi O

mg/kg/d mg/kg/d kg-d/mg kg-d/mg C
8.00E-03 i

1. 14E-03 i 6.80E-02H ID
3.00E-03 i
3.00E-04 i 5.7IE-03 i 1.75E-01 H 1. JOE-01 HE)
5.00e-04 i I.43E-04 i 2.90E-OI i

4.40E-01 w
3.00E-02 H 5.7 IE-05 * IB
5.00E-05 i I.60E+OI i 1.61E+01 i

1.43E-03 i
8.00E-01 i

S.71E-03 H
2.00E+00 H
1.IOE-02M
6.00B-01 i I.20E-03 i

4.70E+03 H
8.00E-02 i
2.00E-02 i

I.14E+01 i m
8.00E-02 i
2.00E-02 i
2.00E-04 i

1.40E-02 H
5.7 IE-06 w

5.80E-01 H
7.50E-01 M

2.00E-03 i
9.20E+00 H

l.OOE-OI M 8.57E-03 i
2.60E+00 w 3.50E+00 w
3.70E+01 w 3.70E+01 w

2.00E-02 i
6.00E-04 i
l.OOE-03 i
I.OOE+01 H
l.OOE-OI i
4.00E-04 H
l.OOE-04 i
4.00E-04 H
2.00E-03 i

Basil: C=carcinogenic effects N=noncarcinogenic effects E=EPA draft Soil Screening Level
S=soil saturation concentration M=EPA MCL.

Risk-Bated Concentrations
Tap

Water
lig/L

290 M
0.16 c
110 M

0.077 c
0.23 c
0.15 c
0.42 H

0.0042 c
52 N

29000 H
210 H

73000 H
400 H

56 c
0.00001 c

2900 H
730 H

69000 N
2900 H

730 N
7.3 N
4.8 c

0.21 H
0.12 c
0.09 c

73 H
0.0073 c

3700 N
0.026 c

0.0018 c
730 H

22 H
37 N

370000 N
3700 N

15 N

3.7 H
15 H

73 H

Ambient
Air

Hg/m3
29 N

0.092 c
11 N

0.048 c
0.022 c
0.014 c

0.21 N
0.00039 c

5.2 N
2900 N

21 N

7300 N
40 H
5.2 c

IE-06 c
290 H

73 N
42000 N

290 H
73 H

0.73 H
0.45 c

0.021 N
0.01 1 c

0.0083 c
7.3 N

0.00068 c
31 N

0.0018 c
0.00017 c

73 H
2.2 M
3.7 N

37000 N
370 N
1.5 N

0.37 N
1.5 N

7.3 N

Fish
mg/kg

11 N

0.046 c
4.1 N

0.018 c
0.011 c

0.0072 c
41 N

0.0002 c

1100 N

2700 H
15 N

2.6 c
7E-07 c

110 N

27 N

110 N

27 N
0.27 H
0.23 c

0.0054 c
0.0042 c

2.7 N
0.00034 c

140 N
0.0012 c

0.00009 c
27 M

0.81 N
1.4 H

14000 N
140 N

0.54 N
0.14 N
0.54 N

2.7 H

Soil Ingestion
Industrial

mg/kg
16000 N

84 c
6100 N

33 c
20 c
13 c

61000 H
0.36 c

1E+06 H

IE+06 H
22000 N
480ft c

0.0012 c
160000 H
41000 N

160000 M
41000 N

410 N
410 c

9.9 c
7.6 c

4100 N
0.62 c

200000 H
2.2 c

0.15 c
41000 H

1200 N
2000 N

IE+06 N
200000 H

820 N
200 N
820 N

4100 H

Residential
mg/kg

630 N
9.4 c

230 N
3.7 c
2.2 c
1.5 e

2300 N
0.04 c

63000 N

160000 N
860 N
530 c

0.00014 c
6300 N
1600 N

6300 N
1600 N

16 H

46 c

1.1 c
0.85 c
160 N

0.069 c
7800 H
0.25 c

0.017 c
1600 N

47 N
78 N

780000 N
7800 H

31 N

7.8 H
31 N

160 N

Soil Screening Levels-
Transfers from Soil to:

Air Groundwater
mg/kg mg/kg

1 1 E 0.02 E

0.1 E 0.001 E

3.5 c 0.00072 c

2 E 0.001 E

520 E HOE

29 c 0.00039 c

5400 s 3 E

1600 E 1200 E
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Sources: I=IK15 H=HEAST A =HEAST alternate W=Wlthdrawn from IRIS orHEAST
E=EPA-NCEA Regional Support provisional value O=Olher EPA documents.

Contaminant
Ethyl p-nitropbenyl phenylphospborothioate
Ethylnitrosaurea
Ethylphthalyl ethyl glycolate
Express
Fenamipbos
rluometuron
Fluoride
Fluoridone
Flurprimklol
Flutolanil
Fluvalinate
Folpet
Fomesafen
Fonofos
Formaldehyde
Formic Acid
Fosetyl-al
Furan
Purazolidone
Furfural
Purium
Punnecyclox
Glufosinate -ammonium
Glycidaldehyde
Gryphosate
Haloxyfop-methyl
Harmony
HCH (alpha)
HCH (beta)
HCH (gamma) Lindane
HCH-technkal
Heptachlor
Heptachlor epoxide
Hexabromobenzene
Hexachlotobenzene
Hexachlorobuudiene
Hexachlorocyclopentadiene
Hexachlorodibenzo-p-dioxin mixture
Hexachloroe thane

CAS
2104645
759739
$4720
'14120

22234926
2164172
7782414

59756604
56425913
66332965
69409945

133073
72178020

944229
50000
64186

39148248
110009
67458
98011

531828
60568050
77182822

765344
1071836

69806402
79277273

319846
319857
58899

608731
76448

1024573
87821

II 8741
87683
77474

19408743
67721

RfDo Rl
mg/kg/d mg/1
l.OOE-05 i

3.00E+00 i

- - - - - - - v
Di CPSo CPSi O
Icg/d kg-d/mg kg-d/mg C

I.40E+02 *

8.00E-03 i
2.50E-04 i
1. JOE-02 i
6.00E-02 i
8.0064)2 i
2.00E-02 i
6.00E-02 i
1. OOfi-02 i
l.OOB-01 i

2.00B43 i
2.00E41 i

3.50E-03 i
1.90E-01 i

4.55E-02 i
2.00E+OON
3.00E+00 i
I.OOE-03 i

3.80E+00 H
3.00E-03 i 1.43E-02 A

S.OOE+OI H
3.00E-02 i

4.00E-04 i
4.00E-04 i 2.86E-04 H
l.OOB-01 i
5.00B-05 i
1.30E-02 i

3.00E-04 i

5.00E-04 i
1.30E-05 i
2.00E-03 i
8.00E-04 i
2.00E-04 H

6.30E+00 i 6.30E+00 i
1.80E+00 i 1.80E+00 i .
1.30E+00 H
1.80E+00 i I.79E+00 i
4.50E+00 i 4.55E+00 i Bl
9.IOE+00 i 9.IOE+00 i 03

ra
I.60E+00 i 1.61E+OO iB)
7.80E-02 i 7.70E-02 i 00

7.00E-03 i 2.00E-05 H flQ
6.20E+03 i 4.55E+03 i

I.OOE-03 i I.40E-02 i l.40E-02itB

Basis: C=carcinogenic effects N=noncarctnogenic effects E= EPA draft Soil Screening Level
S=soil saturation concentration M=EPAMCL

Risk-Bated Concentrations
» Tap

Water
Mfi/L

0.37 N
0.00048 c
110000 H

290 H
9.1 N

470 H
2200 H
2900 H

730 H
2200 N

370 N
19 c

0.35 c
73 H

7300 N
73000 N

110000 N
37 H

0.018 c
110 N

0.0013 c
2.2 c
15 H

15 H

3700 H
1.8 N

470 H
0.011 c
0.037 c
0.052 c
0.037 c

0.0023 c
0.0012 c

12 H

0.0066 c
0.14 c
045 N

0.00001 c
0.75 c

Ambient
AJr

M5/m3
0.037 H

0.00005 c
11000 H

29H
0.91 H

47 H
220 H
290 H

73 N
220 N

37 N
1.8 c

0.033 c
7.3 H

0.14 c
7)00 H

11000 N
3.7 N

0.0016 c
52 N

0.00013 c
0.21 c

1.5 N

1 M

370 H
0.18 N

47 N
0.00099 c
0.0035 c
0.0048 c
0.0035 c
0.0014 c

0.00069 c
7.3 N

0.0039 c
0.081 c
0.073 N
IE-06 c

0.45 c

Fish
rag/kg

0.014 N
0.00002 c

4100 N
II H

0.34 N
18 H

81 N

110 H

27 N
81 H

14 N

0.9 c
0.017 c

2.7 N
^ 270 M
2700 H
4100 M

1.4 N

0.00083 c
4.1 N

0.00006 c
0.11 c
0.54 N
0.54 N
140 H

0.068 H
U N

0.0005 c
0.0018 c
0.0024 c
0.0018 c
0.0007 c

0.00035 c
2.7 N

0.002 c
0.04 c

9.5 N
5E-07 c

0.23 c

Soil mgestion
Industrial

mg/kg
20 N

0.041 c
1E+06 N
16000 H

510 N
27000 H

120000 H
160000 N
41000 N

120000 N
20000 H

1600 c
30 c

4100 M
410000 N
IE+06 H
1E+06 H
2000 H

1.5 c
6100 N
0.11 c
190 c
820 N
820 N

200000 N
100 N

27000 N
0.91 c
3.2 c
4.4 c
3.2 c
1.3 c

0.63 c
4100 N

3.6 c
73 c

14000 N
0.0009 c

410 c

Residential
mg/kg

0.78 N
0.0046 c
230000 N

630 H
20 N

1000 N
4700 N
6300 H
1600 N
4700 N

780 H
180 c
3.4 c
160 H

16000 N
160000 H
230000 H

78 N
0.17 c
230 H

0.013 c
21 c
31 H

31 N

7800 H
3.9 H

1000 N
0.1 c

0.35 c
0.49 c
0.35 c
0.14 c
0.07 c
160 N
0.4 c
8.2 c

550 H
0.0001 c

46 c

Soil Screening Levels-
Transfers from Soil to:

Air Groundwater
mg/kg mg/kg

0.9 e 0.0004 E
16 E 0.002 e

4.2 c 0.006 E

0.3 E 0.06 E
1 E 0.03 E

I E 0 . 8 E
I E O . I E
2 E 10 E

49 E 0.2 E
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Sources: I=IR1S H=HEAST A=HEAST alternate Withdrawn from IRIS or HEAST
E=EPA-NCEA Regional Support provisional value O=Other EPA documents.

Contaminant
rlexachlorophene
Hexahydro-l,3.5-trinitro-l ,3,5-triazine
1 ,6-Hexamethylene diisocyanate
n-Hexane
Hexazinone
fiydrazine, hydnzine sulfate
* 'Hydrogen chloride
* 'Hydrogen sulfide
fiydroquinone
Imazalii
Imazaquin
Iptodione
••Iron
Isobutanol
[sophorone
Isopropalin
Isopropyl methyl pbosphonic acid
Isoxaben
Kepone
Lactofen
Linuron
Lithium
Londax
MaUthion
Malek anhydride
Malek hydrazide
Malononitrile
Mancozeb
Maneb
Manganese and compounds
Mepbosfolan
Mepiquat chloride
••Mercuric chloride
Mercury (inorganic)
Mercury (methyl)
Merphos
Merphos oxide
Metalaxyl
Methacrylonitrile

CAS
70304

121824
122460

. 110443
51235042

302012
7647010
7783064

123319
35554440
81335377
36734197
7439896

78831
78591

33820530
1832548

82558507
143500

77501634
330552

7439932
83056996

121755
108316
123331
109773

8018017
12427382
7439965
950107

24307264
7487947
7439976

22967926
150505
78488

57837191
126987

RfDo
rng/kg/d
3.00E-04 i
3.00E-03 i

6.00E-02H
3.30E-02 i

3.00E-03 i
4.00E-02H

RfDi
mg/kg/d

2.86E-06 i
5.7 IE-02 i

5.7 IE-03 i
2.85E-04 i

CPSo
kg-d/mg

I.IOE-OI i

3.00E+00 i

CPSI
ka-d/mg

1.7IE+01 i

V
o
e

m

1.30B42 •
2.50E-01 ,
4.00E-02 i
3.00E-01 e
3.00E-OI i
2.00E-01 i 9.50E-04 i

m

1.50B-02 i
1 .006-01 i
S.OOE-02 i

2.00E-03 i
2.00E-03 i

I.80E+OI E

2.00E-02 i
2.00E-01 i
2.00E-02 i
I.OOE-01 i
5.00E-01 i
2.00E-05 H
3.00E-02H
5.00B-03 i
5.00E-03 i l.43e-05 i
9.00E-05 H
3.00E-02 i
3.00E-04 i
3.00B-04H
I.OOE-04 i
3.00E-OS i
3.00E-05 i
6.00E-02 i
I.OOE-04 i

8.57E-05 H

2.00E-04 A

Basis: C-carcinogenlc effects N=noncarcinogenlc effects E=EPA draft Soil Screening Level
S=soil saturation concentration M=EPA UCL.

Risk-Based Concentationa
Tap

Water
H8fl- ,

11 N

0.61 c
O.I N

350 N
1200 N

0.022 c
210 H
110 N

1500 H
470 N

9100 N
1500 N

11000 H

1800 N
71 c

550 H
3700 H
1800 H

0.0037 c
73 H
73 H

730 H
7300 N

730 H
3700 H

18000 H
0.73 H
1100 H

180 H
180 N
3.3 N

1100 H

II N

II N

3.7 H
I.I N

1.1 N

2200 N
3.7 N

Ambient
Air

WB/m3
1.1 H

0.057 c
0.01 H

210 H
120 N

0.00037 c
21 N

1 H

150 H

47 H
910 N
150 N

1100 H

1100 H

6.6 c
55 H

370 N
180 H

0.00035 c
7.3 H
7.3 H
73 H

730 N
73 H

370 N
1800 N

0.073 N
110 N

18 N

0.052 H
0.33 N
110 N

1.1 N

0.31 N
0.37 H
0.11 N

0.11 H

220 N
0.73 H

Fish
mg/kg

0.41 H
0.029 c

81 M

45 H
0.0011 c

4.1 H

54 H
18 N

340 M
54 H

410 N
410 H
3.3 c
20 H

140 H
68 N

0.00018 c
2.7 H
2.7 H
27 H

270 H
27 M

140 N
680 N

0.027 N
41 H

6.8 H
6.8 H

0.12 N
41 N

0.41 H
0.41 H
0.14 N

0.041 N
0.041 H

81 H

0.14 H

Soil mgestion
Industrial

mg/kg
610 H

52 c

120000 N
67000 N

1.9 c

6100 N
82000 H
27000 H

510000 N
82000 N

610000 N
610000 H

6000 c
31000 N

200000 N
100000 H

0.32 c
4100 N
4100 H

41000 H
410000 N
41000 N

200000 M
1E+06 N

41 N

61000 H
10000 H
10000 H

180 H
61000 N

610 H
610 N
200 N

61 N

61 N

120000 N
200 N

Residential
mg/kg

23 N
5.8 c

4700 N
2600 N
0.21 c

230 H
3100 H
1000 N

20000 N
3100 N

23000 N
23000 H

670 c
1200 H
7800 N
3900 H

0.035 c
160 M
160 N

1600 N
16000 H

1600 N
7800 H

39000 N
1.6 N

2300 N
390 N
390 N

7 H

2300 N
23 N
23 N

7.8 N
2.3 N
2.3 N

4700 H
7.8 H

Soil Screening Levels*
Transfers from Soil to:

Air Groundwater
mg/kg mg/kg

32 H 13 N

3400 e 0.2 E

•

7 E 3t



EPA Region III Risk-Based Concentrations: R.L. Smith (10/04/95) 16

Sources: 1=[RIS H=HEAST A^HEAST alternate W=WltMmwn from IMS orHEAST
E=EPA-HCEA Regional Support provisional value O=Other EPA documents.

Contaminant
Methamidopbos
Methanol
Methidathion
Methomyl
Methoxychlor
2-Methoxyethanol acetate
2-Metboxyethanol
2-Methoxy-S -nitroaniline
Methyl acetate
Methyl actylate
2-Methylaniline hydrochtoride
2-Methylaniline
Methyl chlorocarbonate
4-(2-Methyl-4-chlorophenoxy) butyric acid
2-Methyl-4-chk>rophenoxyacetic acid
2-{2-Methyl-14-chlorophenoxy)propionic acid
Metbykyclobexane
Methylene bromide
Methyleoe chloride
4,4'-Methyleoe bia(2-chloiDawliM)

4.4'-MediylMM bisjHK *mm*yi)mmmm»
4,4'-Me«bytooedvheny1 maym**
Methyl ethyl ketone
Methyl hydrazrae
Methyl isobutyl ketone
Methyl methacrylate
2-Methyl-S-nitroaniline
Methyl parathion
2-Methylphenol (o-cresol)
3-Methylpheool (m-cresol)
4-Methylpbeool (p-cresol)
Methyl styrene (mixture)
Methyl styrene (alpha)
Methyl tertbutyl ether (MTBE)
Metolaclor (Dual)
Metribuzin
Mirex
Molinate

CAS
10265926

67S61
950378

W752775
72435

110496
109864
99592
79209
96333

636215
95534
79221
94815
94746
93652

108872
74953
75092

101 144
10177*
IOUII
IOI6M
78933
60344

108101
80626
99558

298000
95487

103394
106445

25013154
98839

1634044
51218452
21087649
2385855
2212671

RIDo
mg/kg/d
5.00E-05 i
5.00E-01 i
l.OOE-03 i

RfDi
mg/kg/d

CPSo
kg-d/niB

CPSi
ted/nag

V
o
c

2.50E-02 i
5.00E-03 i
2.00E-03 A
l.OOE-03 H

l.OOE+00 H
3.00E-02 A

5.7 IE-03 i
4.60E-02 H

1.80E-OI H
2.40E-01 H

l.OOE+00 *
l.OOE-02 i
5.00E-04 i
l.OOE-03 i

l.OOE-02 A
6.00E-02 i
7.006-04 M

6.00E-OI i

8.00E-02 H
8.00E-02H

2.50E-04 i
5.00E-02 i
5.00E-02 i
5.00E-03 H
6.00E-03 A
7.00E-02 A
5.00E-03 E
I.50E-OI H
2.50E-02 i
2.00E-04 i
2.00E-03 i

8.57E-01 H

8.57E-01 H

5.7 IE-06 i
2.86E-01 i

2.29E-02 A

I.I4E-02 A

8.57E-01 .

7.50E-03 i
1.30E-OI H
2.50E-01 w
4.60E-02 i

1.64E-03 i
I.30E-01 H

CD
El

El
CD

1.IOE+OO w

3.30E-02 H

1.80E-KX) .

CD
CD
CD

Basil : C=carclnogenic effects N=noncarcinogenlc effects E=EPA draft Soil Screening Level
S=soil saturation concentration M=EPA MCL

Risk-Based Concentrations
Tap

Water
H8/L

1.8 H

18000 N
37 H

910 H
180 H

73 N
37 H
1.5 c

37000 N
1100 N

0.37 c
0.28 c

37000 N
370 N

18 H

37 N
31000 N

61 N

4.1 c
0.52 c
0.27 c

1.5 c
0.035 N

1900 H
0.061 c
2900 N
2900 N

2 c
9.1 H

1800 H
1800 H

180 N
60 N

430 N
180 N

5500 H
910 N

0.037 c
73 N

Ambient
Air

Hg/m3
0.18 H
1800 H

3.7 H
91 N

18 N

7.3 H
21 H

0.14 c
3700 N

110 N
0.035 c
0.026 c
3700 H

37 N
1.8 H

3.7 N
3100 H

37 N
3.8 c

0.048 c
0.025 c

0.14 c
0.021 N

1000 H
0.0057 c

84 N
290 N

0.19 c
0.91 N
180 N
180 N

18 N

42 H
260 N

3100 H
550 H

91 N

0.0035 c
7.3 N

Fish
mg/kg

0.068 H
680 N
1.4 N

34 N
6.8 H
2.7 H
1.4 N

0.069 c
1400 N

41 N

0.018 c
0.013 c
1400 N

14 H

0.68 N
1.4 N

14 N

0.42 c
0.024 c
0.013 c
0.069 c

810 H
0.0029 c

110 N

110 N

0.096 c
0.34 N

68 N
68 N

6.8 H
8.1 N

95 N
6.8 N

200 N
34 N

0.0018 c
2.7 H

Soil fagestion
industrial

mg/kg
100 H

IE+06 N
2000 H

51000 M
10000 N

4100 N
2000 N

120 c
IE+06 H
61000 N

32 c
24 c

IE+06 H
20000 N

1000 H
2000 H

20000 N
760 c
44 c
23 c

120 c

IE+06 N
5.2 c

160000 H
160000 N

170 c
510 H

100000 M
100000 H
10000 N
12000 H

140000 N
10000 H

310000 N
51000 H

3.2 c
4100 H

Residential
mg/kg

3.9 N
39000 H

78 H
2000 H

390 H
160 H
78 *
14 c

78000 H
2300 N

3.5 c
2.7 c

78000 N
780 N

39 H
78 H

780 H
85 c

4.9 c
2.6 c
14 c

47000 H
0.58 c
6300 N
6300 N

19 c
20 H

3900 H
3900 N

390 H
470 N

5500 H
390 H

12000 H
2000 H
0.35 c
160 H

Soil Screening Levels-
Transfer* from Soil to:

Air Grouodwater
mg/kg mg/kg

41 > 62 E

60 » 1500 N

7 E 0.01 E

28 s 0.041 H
12000 s 6 E

100 N IN
8.8 • 7.5 N
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Sources: 1=1RJS H=HEAST A=HEAST alternate W=mtMrawn from IRIS orHEAST
E=EPA-NCEA Regional Support provisional value OOtlier EP A document*.

Contaminant
Molybdenum
donochlo ramine

Naled
2-Napbthylamine
4apropamkle

Nickel refinery dust
Nickel and compounds

Nkkel subsulfide
Nitrapyrin
Nitrate
Nitric Oxide
Nitrite
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
Nitrofurantoin
Mitrofurazone
Nitrogen dioxide
NitroguanidiM
4-Nitropbeool
2-NitropropaM
N-Nitroaodi-o-butylaoiMM
N-Nitrosodiethanolamin«
M-Nitrosodiethylamine
N-Nitrosodhnethylamine
N-Nitrosodiphenylamine
N-Nitroso di-n-propylamine
N-Nitroso-N-metbylethylamine
N-Nitrosopyrrolidine
m-Nitro toluene
o-Nitro toluene
p-Nitro toluene
Norflurazon
NuStar
Octabromodipbenyl ether
Octahydro-1 357-tetranitro-l 357-tetrazocine
Octamethylpyrophosphoramide
Oryzalin

CAS
7439987

10599903
300765
91598

15299997

7440020
12035722
1929824

14797558
10102439
14797650

88744
99092

100016
98953
67209
59870

10102440
5S4M7
100027
HA44ATQW

924163
1116547

S5185
62759
86306

621647
10595956

930552
99081
88722
99990

27314132
85509199
32536520
2691410

152169
19044883

: . v
RfDo Rff>i CPSo CpSi O

mg/kg/d mg/kg/d kg-d/tag kg-d/mg C
5.00E-03 i
I.OOE-01 i
2.00E-03 i

l.30e+02 f
l.OOE-01 i

8.40E-01 i
2.00E-02 i

I.70E+00 i
I.50E-03 w
1.60E+00 i
I.OOE-OI w
l.OOE-01 i
6.00E-05 w 5.7IE-05 H
3.00E-03 o
3.00E-03 o
5.00E-04 i 5.7 IE-04 A m
7.00E-02 H

1.50E+00 H 9.40E+OO H
I.OOE+OOw
I.OOB-OI i
6.20&020

5.7 IE-03 i 9.40E+00 H
5.40E+00 i 5.60E+00 i
2.80E+00 i
1.50E+02 i I.51E+02 i
5.IOE+OI i 4.90E+01 i
4.90E-03 i
7.00E-HK) i
2.20E+01 i
2.10E+00 i 2.I3E+00 i

l.OOE-02 H m
I.OOE-02 H ' Bl
l.OOE-02 H IB
4.00E-02 i
7.00E-04 i
3.00E-03 i
5.00E-02 i
2.00E-03 H
5.00E-02 i

Basil; C=carclnogtnic effects N=nonearclnogenlc effects E=EPA draft Soil Screening Level
S=soil saturation concentration U=EPAMCL

Risk-Bated Concentrations
Ttp

Water
MS/L

180 N
3700 H

73 H
0.00052 c

3700 N

730 H

55 N
58000 H
3700 N
3700 N

2.2 H
110 N

110 H

3.4 H
2600 N
0.045 c
37000 N
3700 N
2300 N

210 N
0.012 c
0.024 c

0.00045 c
0.0013 c

14 c
0.0096 c
0.0031 c
0.032 c

61 N

61 H

61 H

1500 H
26 N

110 N
1800 H

73 N
1800 N

Ambient
Air

Mg/ta3
U N

370 H
7.3 N

0.00005 c
370 H

0.0075 c
73 H

0.0037 c
5.5 N

5800 H
370 N
370 N

0.21 N
II H

11 N

2.1 N

260 N
0.00067 c

3700 N
370 N
230 N

0.00067 c
0.0011 c
0.0022 c

0.00004 c
0.00013 c

1.3 c
0.00089 c
0.00028 c
0.0029 c

37 N
37 N
37 N

150 N
2.6 H
II N

180 H
7.3 N
180 N

Fi*n
mg/kg

6.8 H
140 H
2.7 N

0.00002 c
140 N

27 M

2 H

2200 H
140 H
140 N

0.081 N
4.1 H

4.1 N

0.68 N
95 N

0.0021 c
1400 H

140 N
84 N

0.00058 c
0.001 1 c

0.00002 c
0.00006 c

0.64 c
0.00045 c
0.00014 c
0.0015 c

14 N

14 N

14 N

54 N
0.95 N

4.1 N

68 N
2.7 N
68 N

Soitbtgertioa
industrial

mg/kg
10000 N

200000 N
4100 N
0.044 c

200000 N

41000 H

3100 N
IE+06 H

200000 H
200000 N

120 N
6100 N
6100 N
1000 N

140000 N
3.8 c

IE+06 H
200000 H
130000 N

1.1 c
2 c

0.038 c
0.11 c
1200 c
0.82 c
0.26 c
2.7 c

20000 N
20000 N
20000 N
82000 N

1400 N
6100 N

100000 N
4100 H

100000 H

Retidential
mg/kg

390 N
7800 H

T60 M
0.0049 c

7800 H

1600 M

120 M
130000 N

7800 N
7800 N

4.7 N
230 H
230 N

39 H
5500 H
0.43 c

78000 H
7800 H
4800 N

0.12 c
0.23 c

0.0043 c
0.013 c

130 c
0.091 c
0.029 c

0.3 c
780 H
780 N
780 H

3100 H
55 N

230 N
3900 N

160 N
3900 H

Soil Screening Levels*
Transfers from Soil to:

Air Groundwater
mg/kg mg/kg

6900 E 21 E

HOE 0.09 E

29 c 0.2 E
0.014 c 0.00002 E

460 s 0.42 N
460 s 0.42 N
460 s 0.42 N
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Sources /=/«/$ H=HEAST A=HEAST alternate W=mtMfawnfnm IK1S orHEAST
E=EPA-NCEA Regional Support provisional value O=Other EPA documents.

Contaminant
Oxadiazoo
Oxamyl
Oxyfluorfen
Paclobutrazol
Paraquat
Parathion
Pebulate
Pendimethalm
Pentabromo-6-chloro cyclobexane
Pentabromodiphenyl ether
Pentachlorobenzene
Pentachloronitrobenzene
Pentachtoropbenol
Pertnethrin
Phenmedipham
Phenol
m-Phenylenediamine
p-Phenyknediamine
Phenybnercurk acetate
2-Pbenylphenol
Phorate
Phosmet
••Phosphine
••Phosphoric acid
Phosphorus (white)
p-Phtbalic acid
Phthalic anhydride
Pkloram
Pirimipbos-methyl
Polybrominated bipbenyls
Polychlorinated bipbenyls (PCBs)
Aroclorl016
Aroctor 1254

Polychlorinated terphenyls (PCTs)
Polynuclear aromatic hydrocarbons
Acenaphthene
Anthracene
n<Hiia)inlhriffpif
BcnaolbJAuoniMlMM

CAS
19666309
23135220
42874033
74738620

1910425
56382

II 14712
40487421

87843
32534819

608935
82688
87865

52645531
13684634

108952
108452
106503
62384
90437

298022
732116

7803512
7664382
7723140

100210
85449

1918021
29232937

1336363
12674112
11097691

83329
120127
56553

2059*2

RIDo RfDi CPSo CPSi
mg/kg/d mg/kg/d kg-dtag kg-d/mg
5.00E-03 •
2.50E-02 i
3.00E-03 i

V
O
C

1. JOE-02 i
4.50E-03 i
6.00E-03 H
5.00E-02H
4.00E-02 i

2.30E-02 H
2.00E-03 i
8.00E-04 i
3.00E-03 i 2.60E-0! H

CD
CD

3.00E-02 i I.20E-OI i
5.00E-02 i
2.50E-OI i
6.00E-01 i
6.00E-03 i
I.90E-OI H
8.00E-05 i

1.94E-03 H
2.00E-04 H
2.00E-02 i
3.06E-04 i 8.57E-05 H

i 2.86E-03
2.00E-05 i
1.006*00 H
2.00E+00 i 3.43E-02 H
7.00E-02 i
I.OOE-02 i
7.00E-06 H 8.90E+00 H

7.70E+00 i
7.00E-05 i
2.00E-05 i

4.SOE+00 e

6.00E-02 i
3.00E-OI i

7.30E-OI E 6.IOE-OI E
7 JOE-01 i 6.IOE-OI E

Basis : C=carclnogenic effects N=noncaninogenic effects E=EPA draft Soil Screening Level
S=soil saturation concentration M=EPA MCL

Risk-Based Concentrations
Tap

Water
Hg'L

180 N
910 N
110 H

470 H
160 H
220 N

1800 N
1500 N

2.9 c
73 N

4.9 N
0.041 c

0.56 c
1800 N
9100 N

22000 N
220 N

6900 N
. 2.9 N

35 c
7.3 M

730 N
11 H

100 H

0.73 N
37000 H
73000 H
2600 N

370 N
0.0076 c
0.0087 c

2.6 N
0.73 H

0.015 c

2200 H
11000 N
0.092 c
0.092 c

Ambient
Air

MS/m3
18 H

91 N

II N

47 N
16 N

22 N
180 N
150 H

0.27 c
7.3 H
2.9 H

0.024 c
0.052 c

180 H
910 N

2200 N
22 N

690 N
0.29 N
3.2 c

0.73 N
73 N

0.31 H
10 N

0.073 N
3700 H

130 N
260 H

37 N
0.0007 c

0.00081 c
0.26 N

0.073 H
0.0014 c

220 H
1100 N

0.01 c
0.01 c

Pish
mg/kg

6.8 H
34 M

4.1 N

18 H

6.1 N

8.1 H

68 H
5 4 M

0.14 c
2.7 N
I.I N

0.012 c
0.026 c

68 H
340 N
810 H
8.1 N

260 N
0.11 H

1.6 c
0.27 H

27 N
0.41 N

0.027 H
1400 H
2700 N

95 N
14 H

0.00035 c
0.00041 c

0.095 N
0.027 N

0.0007 c

81 N

410 N
0.0043 c
0.0043 c

Soil ingestion
industrial

rag/kg
10000 N
51000 N

6100 N
27000 H
9200 N

12000 N
100000 H
82000 H

250 c
4100 N
1600 H

22 c
48 c

100000 N
510000 N
1E+06 H
12000 N

390000 H
160 H

3000 c
410 N

41000 H
610 N

41 H

1E+06 N
IE+06 H

140000 N
20000 N

0.64 c
0.74 c
140 H

41 H

1.3 c

120000 N
610000 H

7.8 e
7.8 c

Residential
nut/kg1 — SfK*6 —

390 N
2000 N

230 N
1000 N

350 N
470 N

3900 N
3100 H

28 c
160 N
63 N
2.5 c
5.3 c

3900 H
20000 H
47000 N

470 N
15000 N

6.3 N
330 c

16 N

1600 N
23 N

1.6 N

78000 N
160000 N

5500 N
780 H

0.072 c
0.083 c

5.5 H
1.6 N

0.14 c

4700 N
23000 H

0.88 c
0.88 c

Soil Screening Levels-
Transfers from Soil to:

Air Groundwater
mg/kg mg/kg

I I O s 3.9 N

570 N 48 N

7.9 c 0.2 E

21000 s 49 E

110000 t
120 » 200 E
6.8 s 4300 E
27 s 0.7 E
23 > 4t
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Sources: I=UUS H=HEAST A=HEAST alternate W* Withdrawn fn>m IRIS or HEAST
E=EPA-NCEA Regional Support provisional value 0=Othtr EPA documents.

Contaminant
Benzo[k]fluoranthene
Benzo(a]pyrene
CarbazoJe
Cbiysene
Dibenz(ah]anthracene
Fluoranthene
Fhiorene
Indeno[ 1 ,2,3-cdJpyrene
Naphthalene
Pyrene

Ehnchlonz
Profluralin
Prometon
Prometryn
Pronamide
Propachlor
Propanil
Propargite
Propatgyl alcohol
Propazine
Propnam
Propiconazole
Propyleoe glycol
Propylene glycol, monoethyl ether
Propylene glycol, monomethyl ether
Propylene oxide
Pursuit
Pydrin
Pyridine
Quinalphos
Quinoline
Resmethrin
Ronnel
Rotenone
Savey
Selenious Acid
Selenium
Selenourea
Sdhoxydm

CAS
207089

50328
84748

218019
53703

206440
86737

193395
91203

129000
67747095
26399360
1610180
7287196

23950585
1918167
709988

2312358
107197
139402
122429

60207901
57556

52125538
107982
75569

81335775
51630581

110861
13593038

91225
10463868

299843
83794

78587050
7783008
7782492
630104

74051102

RfDo
mg/kg/d

4.00E-02 i
4.00E-02 i

4.00E-02 *
3.00E-02 i
9.00E-03 i
6.00E-03 H

RfD,
mg/kg/d

CPSo
kg-d/mg
7.30E-02 E
7.30E+00 i
2.00E-02 H
7.30E-03 E
7.30E+00 E

7.30E-01 E

1.50E-01 i

cpsi
kg-d/mg

V
O
C

6.10E-02 E
6.10E+00 w

6.10E-03 E
6.10E-KK) E

6.10E-01 E

1.50E-02 i
4.00E-03 i
7.50E-02 i
1.30E-02 i
5.00E-03 i
2.00E-02 i
2.00E-03 i
2.00E-02 i
2.00E-02 i
I.30E-02 i

2.00E+01 H
7.00&OI H
7.00E-OI H

2.50E-OI i

5.7IE-01 i
8.57E-03 i 2.40E-OI i 1.29E-02 i

2.50E-02 i
I.OOE-03 i
5.00E-04 i

3.00E-02 i
5.00E-02 H

1.20E+01 H

4.00E-03 i
2.50E-02 i
5.00E-03 i
5.00E-03 i
5.00E-03 H
9.0064)2 i

Basis: C=carcinogenic effects N=noncarcinogenic effects E=EPA draft Soil Screening Level
S=toil saturation concentration M=EfA MCL

Ride-Based Concentrations
Tap

Water
UB/L

0.92 c
0.0092 c

3.4 c
9.2 c

0.0092 c
1500 N
1500 H

0.092 c
1500 N
1100 H

0.45 c
220 N
550 N
150 N

2700 N
470 H
180 H
730 H

73 H
730 N
730 N
470 H

730000 N
26000 H
26000 H

0.28 c
9100 M

910 N
37 N
18 N

0.0056 c
1100 N

1800 N
150 H
910 H
180 H
180 M
I80M

3300 N

Ambient
Air

ug/m3
0.1 c

0.001 c
0.31 c

1 c
0.001 c

150 M
150 N

0.01 c
150 N
110 H

0.042 c
22 N
55 H
15 M

270 N
47 H
18 N

73 H
7.3 N
73 N
73 H
47 H

73000 N
2600 N
2100 H
0.49 c
910 H

91 N

3.7 N
1.8 N

0.00052 c
110 N

180 N
15 N

91 K

18 N

18 N

18 N

330 M

Fish
mg/kg

0.043 c
0.00043 c

0.16 c
0.43 c

0.00043 c
54 N
54 H

0.0043 c
54 N
41 N

0.021 c
8.1 H

20 H
5.4 N
100 H

18 H

6.8 H
27 M

2.7 N
27 H
27 N
18 N

27000 H
950 H
950 N

0.013 c
340 N

34 N
1.4 H

0.68 H
0.00026 c

41 N

68 N
5.4 N
34 N

6.8 N
6.8 H
6.8 N
120 N

Soil Ingestion
Industrial

mg/kg
78 c

0.78 c
290 c
780 c

0.78 c
82000 N
82000 H

7.8 c
82000 N

. 61000 N
38 c

12000 N
31000 H
8200 N

150000 N
27000 N
10000 N
41000 N

4100 H
41000 H
41000 N
27000 N
1E+06 H
1E+06 N
IE+06 N

24 c
510000 N
51000 H
2000 H
1000 H
0.48 c

61000 N
100000 N

8200 H
51000 N
10000 H
10000 H
10000 N

180000 H

Residential
mg/kg

8.8 c
0.088 c

32 c
88 c

0.088 c
3100 H
3100 N
0.88 c
3100 N
2300 N

4.3 c
470 N

1200 N
310 H

5900 N
1000 N

390 H
1600 H

160 N
1600 H
1600 N
1000 N

1000000 H
55000 N
55000 H

2.7 c
20000 N
2000 N

78 N
39 N

0.053 c
2300 M
3900 N

310 N
2000 N

390 N
390 H
390 N

7000 H

Soil Screening Levels-
Transfers from Soil to:

Air Oroundwater
mg/kg mg/kg

4 E

11 < 4 E

II i 0.5 E
3.6 > IE
7.2 s HE
68 s 980 E
89 s 160 E

280 8 35 E
180 s 30 E
56 s 1400 E

3 E
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Sources: I=IKIS H=HEAST A=HEAST alternate W=Withdrawn from IRIS orHEAST
E=EPA-NCEA Regional Support provisional value O=OO>er EPA documents.

Contaminant
Silver and compounds
Simazine
Sodium azide
Sodium diethyldithtocarbamate
Sodium fluoroacetate
Sodium metavanadate
Strontium, stable
Strychnine
Styrene
Systhane
2,3,7,8-TCDD (dioxin)
Tebuthiuron
Temephos
Terbacil
Terbufos
Terbutryn
1 ,2,4,5-Tetrachlorobenzene
1 , 1 , 1 ,2 -Tetrachtoroethane
1, 1,2,2 -Tetrachloroethane
TetrachloToethylene (PCE)
2,3,4,6-Tetrachlorophenol
p,a,a,a-Tetrachloro toluene
Tetrachlorovinphos
Tetraethyldithiopyrophosphate
Tetraethyl lead
* • 1 , 1 , U -Tetrafluoroethane
Thallic oxide
Thallium
Thallium acetate
Thallium carbonate
Thallium chloride
Thallium nitrate
Thallium selenite
Thallium sulfate
Thiobencarb
2-(Thiocyanomethylthio)-benzDthiazole
Thiofanox
Thiophanate-methyl
Thiram

CAS
7440224

122349
26628228

148185
62748

13718268
7440246

57249
100425

88671890
1746016

34014181
3383968
5902512

13071799
886500
95943

630206
79345

127184
58902

5216251
961115

3689245
78002

811972
1314325

563688
6533739
7791120

10102451
12039520
7446186

28249776
21564170
39196184
23564058

137268

RfDo
mg/kg/d
5.00E-03 i
5.00E-03 i
4.00E-03 i
3.00E-02 i
2.00E-05 i
I.OOE-03 H
6.00E-OI i
3.00E-04 i
2.00E-01 i
2.50E-02 i

7.00E-02 i

RfDi
mg/kg/d

2.86E-01 i

CPSo
kg-d/mg

I.20E-01 H

2.70E-OI H

1.56E-HU H

CPSi
kfrdtag

1.16E+05 H

V
O
C

m

2.00E-02H
1.30B-02 i
2.50E-05 H
I.OOE-03 i
3.00E-04 i
3.00E-02 i

l.OOE-02 i
3.00E-02 i

3.00E-02 i
5.00E-04.
l.OOE-07 i

7.00E-05 «
2.29E+01

2.60E-02 i
2.00E-01 i
5.20E-02 E

2.00E+01 H
2.40E-02 H

2.59E-02 i
2.03E-01 i
2.03E-03 E

m
Bl
01
m

B)

.
9.00E-05 i
8.00E-05 i
8.QOB-OS i
9.00E-05 i
9.00E-05 w
8.00E-05 i
l.OOE-02 i
3.00E-02 H
3.00E-04 H
8.00E-02 i
5.00E-03 i

Basis: C=carcinogenic effects N=noncarcinogenlc effects E-EPA draft Soil Screening Level
S=soil saturation concentration U=EPA MCL

Risk-Based Concentrations
Tap

Water
MS/L

180 N
0.56 c
150 N

0.25 c
0.73 N

37 H
22000 N

11 H

1600 M
910 H

4E-07 c
2600 N

730 H
470 H

0.91 H
37 N
1.8 H

0.41 c
0.052 c

1.1 c
1100 N

0.00053 c
2.8 c
18 N

. 0.0037 N
140000 N

2.6 H

3.3 H
2.9 H
2.9 N
3.3 N
3.3 N
2.9 N
370 N

1100 H

11 H

2900 N
180 H

Ambient
Afr

ug/m3
18 N

0.052 e
15 H

0.023 c
0.073 H

3.7 H
2200 H

1.1 N

1000 H
91 H

5E-08 c
260 N

73 H
47 H

0.091 N
3.7 N
1.1 N

0.24 c
0.031 c

3.1 c
110 H

0.00031 c
0.26 c

1.8 H

0.00037 H
84000 H

0.26 H

0.33 H
0.29 H
0.29 M
0.33 N
0.33 N
0.29 H

37 N
110 H

1.1 H

290 N
18 H

Pish
mg/kg

6.8 H
0.026 c

5.4 H
0.012 c
0.027 H

1.4 H

810 N
0.41 N
270 H

34 N
c

95 H
27 M
18 H

0.034 M
1.4 H

0.41 H
0.12 c

0.016 c
0.061 c

41 H

0.00016 c
0.13 c
0.68 N

0.00014 H

0.095 H

0.12 H
0.11 N

0.11 N

0.12 H
0.12 H
0.11 N

14 H

41 H

0.41 H
110 H

6.8 N

Soil Ingestkm
industrial

mg/kg
10000 H

48 c
8200 H

21 c
41 N

2000 H
1E+06 N

610 N
410000 N
51000 N
4E-05 c

140000 H
41000 N
27000 H

51 H

2000 N
610 N
220 c
29 c

110 c
61000 N

0.29 c
240 c

1000 H
0.2 N

140 N

180 N
160 H
160 H
180 N
180 N
160 N

20000 H
61000 H

610 N
160000 H
10000 N

Residential
mg/kg

390 H
5.3 c

310 N
2.4 c
1.6 N

78 N
47000 H

23 N
16000 N
2000 N

4E-06 c
5500 N
1600 H
1000 H

2 N

78 N
23 N
25 c
3.2 c
12 c

2300 N
0.032 c

27 c
39 N

0.0078 N

5.5 N

7 N

6.3 H
6.3 H

7 N

7 N

6.3 N
780 H

2300 H
23 N

6300 N
390 H

Soil Screening Levels-
Transfers from Soil to:

Air Gtoundwater
mg/kg mg/kg

1400 E 2 E

91 N 0.69 N

0.4 E 0.001 E
1 1 E 0.04 E

0.00068 N 0.000034 N

0.4 E
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Sources: I=IRJS H=HEAST A=HEAST alternate W=WUMrawn from IRIS orHEAST
E=EPA-NCEA Regional Support provisional value O=Other EPA documents.

Contaminant
Tin and compounds
Toluene
foluene-2 ,4-diamine
fohiene-2 ,5 -diamine
roluene-2,6-diamine
p-Toluidine
foxaphene
rralomethrin
Triallate
Triasulfuron
1 ,2,4-TribiDmobenzene
Tributyltin oxide (TBTO)
2,4,6-Trichloroanilioe hydrochloride
2,4,6-Trichloroaniline
1 ,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene (TCE)
Tricblorofluoromethane
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4,5-TricbloiDphenoxyacetic acid
2-{2,4,5-Trichlorophenoxy)propionicacid
1 , 1 ,2-Trichloropropane
1 ,2,3-Trichloropropane
1 ,2,3-Trichlotopropene
1 , 1 ,2-Tricbtoro-l ,2,2- irifluoroethane
Tridtpbane
Triethylamine
Trifluralin
* • 1 ,2,4-Trimethylbenzenc
** 1 ,3,5-Trimethylbenzene
Trimethyl phosphate
1,3,5-Trinitrobenzene
Trinitrophenylmethylnitramine
2,4,6-Trinitrotoluene
Uranium (soluble salts)
Vanadium
Vanadium pentoxide

CAS

108883
95807
95705

823405
106490

8001352
66841256
2303175

82097505
615543
56359

33663502
634935
120821
71556
79005
79016
75694
95954
88062
93765
93721

598776
96184
96195
76131

58138082
121448

1582098
95636

108678
512561
99354

479458
118967

7440611
7440622
1314621

RfDo RfDi CP
mg/kg/4 mg/kg/d kg-d

V
So cpsi o
/mg kg-d/mg C

6.00E-01 H
2.00E-OI i 1.14E-OI i IS

3.20E+00 H
6.00E-OI H
2.00E-OI H

I.90E-OI H
I.IOE+OO i 1.12E+00 i

7.50E-03 i
1.30E-02 i
l.OOE-02 i
5.00E-03 i
3.00E-OS i

Bl

2.90E-02 H
3.40E-02 H

l.OOE-02 i 5.71e-02 H Bl
9.00E-02 w 2.86E-01 w (D
4.00E-03 i 5.70E-02 i 5.60E-02 i Bl
6.00E-03E I.10E-02* 6.00E-03tEI
3.00E-01 i 2.00E-01 » Bl
l.OOE-01 i

1.IOE-02 i 1.09E-02 i
l.OOE-02 i
8.00E-03 i
5.00E-03 i Bl
6.00E-03 i 7.00e+00 i Bl
5.00E-03 H Bl
3.00E+01 i 8.S7E+00 H Bl
3.00E-03 i

2.00E-03 i
7.50E-03 i 7.70E-03 i
5.00*02 E Bl
5.00*02 E Bl

3.70E-02 H
S.OOE-05 i
l.OOE-02 H
5.00E-04 i 3.00E-02 i
3.00E-03 i
7.00E-03 H
9.00E-03 i

Basis: C=carcinogenlc effects N=noncarcinogenlc effects E=EPA draft Soil Screening Level
S=soil saturation concentration U=EPA MCL.

Risk-Bated Concentrations
Tap

Water
W/L
22000 N

750 N
0.021 c
22000 N
,7300 H

0.35 c
0.061 c

270 H
470 N
370 N

30 H
1.1 N

2.3 c
2 c

190 H
1300 N
0.19 c

1.6 c
1300 N
3700 N

6.1 c
370 N
290 N

30 H
0.0015 c

30 M
59000 N

110 N

73 H
8.7 c

300 N
300 N
1.8 c
1.8 N

370 H
2.2 c
110 N

260 N
330 H

Ambient
Air

Mg/m3
2200 N

420 N
0.002 c
2200 H

730 N
0.033 c

0.0056 c
27 H
47 N
37 H
18 H

0.11 N

0.22 c
0.18 c
210 N

1000 N
0.11 c

1 c
730 H
370 N

0.57 c
37 H
29 H
18 N

0.00089 c
18 N

31000 N
II N

7.3 H
0.81 c
180 H
180 N

0.17 c
0.18 N

37 N
0.21 c

11 H

26 N
33 N

Fish
rag/kg

810 N
270 N

0.00099 c
810 N
270 H

0.017 c
0.0029 c

10 N

18 H

14 N

6.8 N
0.041 H

0.11 c
0.093 c

14 N

120 N
0.055 c

0.29 c
410 H
140 H

0.29 c
14 N

II N

6.8 N
0.00045 c

6.8 H
41000 N

4.1 N

0.41 c
68 H
68 N

0.085 c
0.068 N

14 N

0.11 c
4.1 N

9.5 N
12 N

Soil Ingestion
Industrial
mg/kg
1E+06 N

410000 N
1.8 c

IE+06 H
410000 H

30 c
5.2 c

15000 N
27000 N
20000 N
10000 H

61 H

200 c
170 c

20000 N
180000 H

100 c
520 c

610000 N
200000 H

520 c
20000 N
16000 H
10000 N

0.82 c
10000 H
IE+06 N

6100 H

740 c
100000 H
100000 H

150 c
100 N

20000 H
190 c

6100 N
14000 N
18000 H

Residential
mg/kg

47000 M
16000 N

0.2 c
47000 N
16000 H

3.4 c
0.58 c
590 N

1000 H
780 N
390 H
2.3 N
22 c
19 c

780 H
7000 H

II c
58 c

23000 N
7800 N

58 c
780 N
630 N
390 H

0.091 c
390 N

1000000 M
230 H

83 c
3900 N
3900 N

17 c
3.9 H

780 N
21 c

230 N
550 N
700 N

Soil Screening Levels-
Transfers from Soil to:

Air Oroundwater
mg/kg mg/kg

520 i 5 E

5 E 0.04 E

240 E 2 E
980 E 0.9 E
0.8 E 0.01 E

3 E 0.02 E
790 H 13 H

8200 s 120 E
150 c 0.06 E

13 N 0.14 H
0.00003 c 6.000E-06 c

2400 s 3100 H

98 s 0.26 u



EPA Region III Risk-Based Concentrations: R.L. Smith (10/04/95) 22

Sources: l=IRIS H=HEAST A^HEAST alternate W=WltMmwn from IRK orHEAST
E=EPA-NCEA Regional Support provisional value Q=OtkerEPA documents.

Contaminant
Vanadium sulfate
Veraam
Vinclozolin
Vinyl acetate
Vinyl bromide
Vinyl chloride
Warfarin
m-Xyfene
o-Xylene
p-Xylene
Xylene (mixed)
Zinc
Zinc phosphide
Zineb

CAS
36907423
1929777

30471448
; 10J054

593602
75014
81812

108323
9.55E+04
l.ME+05
1.33E+06
7.44E+06
1.3IE+06
1.21E+07

RfDo
ma/kg/a
2.00E-02 H
l.OOE-03 i
2.50E-02 i
I.OOE+00 H

3.00E-04 i
2.00E+OOH
2.60E+00 H

2.00E+00 i
3.00E-OI i

RfDi CPSo
mflis/d tetl/mg

5.71E-02 i
8.57E-04 i

I.90E+00 H

2.00E-01 w
2.00E-01 w
8.57E-02 w

V
CPSi O

kg-d/mg C

El
3.00E-01 HO

OD
IB
IB
m

3.00E-04 i
5.00E-02 i

Basis: C=carcinogenic effects N=noncarcinogenlc effects E=EPA draft Soil Screening Level
S-soil saturation concentration M=EPA MCL

Risk-Based Coocentratkms
Tap

Water
VS/L

730 N
37 H

910 N
37000 N

5.2 N
0.019 c

11 N

1400 H
1400 N

520 N
12000 N
11000 H

11 H

1800 N

Ambient
Air

HB/m3
73 N
3.7 H
91 N

210 N
3.1 N

0.021 c
1.1 N

730 H
730 N
310 H

7300 N
1100 N

1.1 N

180 N

Pish
n»B*8

27 H
1.4 H

34 H
1400 H

0.0017 c
0.41 H
2700 H
2700 H

2700 N
410 H
0.41 H

68 N

Soil Ingestion
Industrial

ma/kg
41000 H
2000 H

51000 H
1E+06 H

3 c
610 H

IE+O6 H
1E+06 H

1E+06 H
610000 N

610 N
100000 H

Residential
mg/te

1600 N
78 H

2000 H
78000 N

0.34 c
23 N

160000 H
160000 H

160000 H
23000 H

23 N
3900 N

Soil Screening Levels-
Transfers from Soil to:

Air
mg/kg

370 E
2 N

0.002 E
0.046 N

950 s
730 e

1000 s
320 E

Groundwater
rag/kg

84t
0.018 N
0.01 E

1800 N
240 K

I.50E+02 u
2.20E+02 M
7.40E+01 E
4.20E+04 E



United States Waste Management Division November, 1995
Environmental Protection Agency 345 Courtland Street, NE
Region 4 Atlanta, GA 30365

phone no. (404) 347-1586
fax no. (404) 347-0076

Supplemental Guidance to RAGS:
Region 4 Bulletins

Human Health Risk Assessment

Office of Health Assessment INTERIM

Bulletins

1 . . . . Data Collection and Evaluation

2 . . . . Toxicity Assessment

3 . . . . Exposure Assessment

4 . . . . Risk Characterization

5 . . . . Development of Risk-Based Remedial Options



This guidance has been developed by Region
4 risk assessment staff as a supplement to
the basic agency-wide guidance, Risk
Assessment Guidance for Superfund,
Volumes I and II, (RAGS).1 There are
numerous guidance documents issued by
EPA program offices and the Office of
Research and Development on the topic of
quantitative risk assessment. This guidance,
Supplemental Guidance to RAGS: Region 4
Bulletins, is issued for exclusive and limited
application to risk assessments at hazardous
waste sites in EPA's Region 4. These
Bulletins supercede all previous risk
assessment guidance issued from the Waste
Management Division.

The purpose of these bulletins is to clarify
and extend RAGS as interpreted and applied
by Region 4. In rare cases, as noted in
individual Bulletins, this regional guidance
will be at odds with RAGS. It should be
noted that EPA headquarters has and may
again issue agency-wide supplements to the
RAGS guidance. These agency-wide
supplements to RAGS will be considered as
components of the basic risk assessment
guidance. RAGS and RAGS supplements
issued by EPA headquarters are available
from the Superfund Document Center,
Washington D.C. 202/260-9760 or the
National Technical Information Service,
Springfield, V A 703/487-4650 or 1-800-553-
6847. Region 4 bulletins are available on
request from the Office of Health
Assessment (OHA) 404/347-1586.

Region 4 bulletins are intended as guidance
to all risk assessors preparing human health
assessments (and ecological assessments in
a separate issuance) for CERCLA NPL sites
and federal sites in this region. RAGs and
these bulletins may also serve as guidance
for risk assessments conducted for RCRA
facilities, certain CERCLA removal actions
and non-NPL remedial actions. However,
such applications are not specifically

required in any formal program guidance or
regulation.

This guidance does not constitute
rulemaking by the Agency, and may not be
relied on to create a substantive or
procedural right enforceable by any other
person. Region 4 reserves the right to take
action that is at variance with this guidance.
The intent of this guidance is to aid in the
development of high-quality, single draft
risk assessments consistent with the criteria
of the OHA in its oversight role.

1 Risk Assessment Guidance for Superfund: Volume
I-Human Health Evaluation Manual (Part A),
Interim Final, Dec. 1989, EPA/540/1-89/002.
RAGS/HHEM (PartB), Development of Risk-based
Preliminary Remediation Goals, Interim, Dec.
1991. EPA/540/R-92/003.
RAGS/HHEM (Part C), Risk Evaluation of
Remedial Alternatives, Interim, Dec. 1991.
EPA/540/R-92/004.
RAGS: Volume II-Environmental Evaluation
Manual, Interim Final, March 1989. EPA/540/1-
89/001.
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An objective of the data collection and
evaluation effort is to produce data that can
be used to assess risks to human health.
Each site is unique; data collection strategies
for one site may not be appropriate for
another site. Carefully designed sampling
and analysis plans minimize the subsequent
need to caveat the environmental data during
the data evaluation phase.

This bulletin includes a bibliography with
acronyms for each entry. The acronyms are
used in the bulletin along with page numbers
for reference purposes.

Data Collection

To ensure that Baseline Risk Assessment
(BRA) data needs are met those needs must
be evaluated early in the site planning stage.
The data necessary for conducting a
defensible BRA, in many cases, is a subset
of the data required for adequate
characterization of a hazardous waste site.
RAGS (Chapters 4 & 5), Region 4 HHRA
Bulletin No. 3 - Exposure Assessment, and
EPA's Guidance for Data Useability in Risk
Assessment are useful tools for development
of the sampling and analysis plan.

A site is neither equal to nor confined by the
boundaries of any specific property that may
give the site its name. The site may not
occupy the full extent of the property (e.g.,
areas that are uncontaminated), but it may
also extend beyond the property boundaries.
Therefore, the sampling and analysis plan
must consider that a hazardous waste site

consists of all contaminated portions within
the property or use boundaries and any other
locations to which contamination may have
migrated.

In development of the sampling strategies
the current and potential future receptors
and their assumed exposure units should be
considered. Various combinations of
biased, random or systematic sampling
designs may be used for the establishment of
sample locations (DU p. 65, RAGS p. 5-
18). Background samples should be
collected for each medium in which on-site
samples are collected. The Region 4 Office
of Health Assessment (OHA) may be
contacted regarding approval of specific
sampling strategies.

Detection Limits

Detection limits should be reviewed before
the sampling and analysis plan is completed
to ensure that they do not exceed levels of
concern to human health (i.e., preliminary
remediation goals) and the environment.
See Region 4 HHRA Bulletin No. 5 for
more information on levels of concern.

Turbidity in Ground Water

Ground water sampling procedures have
historically created problems due to high
levels of turbidity. For example, direct
push technologies are not appropriate for
obtaining ground water samples for analysis
of some chemicals, especially inorganics.
Additionally, high turbidity in samples



collected from traditional monitoring wells
often results when a bailer is used to collect
the sample; low-flow pump sampling
protocols, developed by EPA, are effective
in reducing this problem.

Surface Soil Sampling

OHA defines surface soil available for direct
human contact as the top 12 inches. Surface
soil samples should be collected from the
most contaminated portion of the surface
soil. For example, semi-volatiles are
usually found in the top few inches whereas
volatile organics may be found in the 9-12
inch depth.

Data Evaluation

Chapter 5 of RAGS includes a discussion on
the data evaluation process and should be
consulted during the development of the
sampling and analysis plan as well as the
BRA.

RAGS presents the option to reduce the
number of chemicals addressed in the BRA
(RAGS, p. 5-20). The concentration-
toxicity screening recommended in RAGS
should not be used (RAGS, p. 5-23). At
sites with high risk levels the concentration-
toxicity screen often eliminates chemicals
which would contribute significantly to an
unacceptable risk.

Chemicals of Potential Concern (COPCs)
are chemicals that are carried through the
risk assessment process. OHA has designed
a screening process to identify COPCs
which are most likely to contribute to an
unacceptable risk.

The process of selecting COPCs includes a
toxicity screen that utilizes risk-based
concentrations. OHA recommends using
Region 3's Risk-Based Concentration (RBC)

1-2

table. The RBC table is updated
periodically and the most recent version
should be used. The RBC table provides
screening values for environmental media at
carcinogenic risk levels of IxlO"6 and non-
carcinogenic hazard quotients (HQ) of 1.
The Region 3 RBC screening values for
non-carcinogenic chemicals need to be
adjusted to a level equivalent to a HQ of 0.1
before being used to select COPCs. In the
RBC table the non-carcinogenic screening
values are denoted in the table by the letter
"N" whereas the carcinogenic screening
values are identified with the letter "C".

Some chemical values in the RBC table are
based on carcinogenic end points that would
be more conservatively screened as non-
carcinogens based on a HQ of 0.1. If one
of the following chemicals is detected, the
non-carcinogenic RBC should be calculated
using the methodology presented in the text
accompanying the RBC table with a target
hazard quotient of 0.1.

• Captafol
• Epichlorohydrin
• Hexachloroethane
• Hexachlorobutadiene
• 2,4,6-Trinitrotoluene

COPC Selection Process

1. The data for each chemical should be
sorted by medium. For this purpose surface
soil and subsurface soil should be considered
as separate media. As previously indicated,
surface soil is considered the top 12 inches.
Identify the background data for each
medium.

2. For any data which have qualifiers,
decide if the qualified data should be
retained. Do not eliminate data based on
"J" qualifiers (RAGS, p. 5-11).

11/95



3. Present a table with all detected
chemicals in the format of the attached
sample table. The table should be placed in
the BRA in lieu of RAGS Exhibit 5-6
(RAGS, p. 5-25). For each chemical
detected in each medium, provide the
following parameters in a table format.

• Frequency of detection

• Range of detection limits

• Arithmetic average background
concentration

• Arithmetic average of detected
concentrations

• Range of detected concentrations

• Risk-based screening value

• Basis for elimination or selection as a
COPC

4. Eliminate chemicals as COPCs based on
comparison to blanks (RAGS, p. 5-16).

5. Compare maximum detected
concentrations in surface soils to the
residential screening values for soil ingestion
determined at a risk level of 1x10"* or
hazard quotient level of 0.1. Eliminate the
chemical as a COPC for human exposures if
the concentration is less than the screening
level. Industrial screening values should be
used for comparison to the subsurface soils
data only for construction work scenarios.
Other uses of industrial screening values
should be submitted to OHA for approval
prior to use.

NOTE: This selection process is not
designed to eliminate any chemical as a
COPC in the subsurface soils relative to
protection of ground water. The potential

for chemicals in subsurface soils to leach to
the ground water should be addressed in the
Remedial Investigation.

6. Compare maximum detected
concentrations in groundwater to the tap
water values determined at a risk level of
1x10"* or hazard quotient level of 0.1.
Eliminate the chemical as a COPC for
human exposures if the concentration is less
than the screening level.

7. Compare maximum detected
concentrations in surface water to the Water
Quality Standard for human health
(consumption of water & organisms)
(WQS). Eliminate the chemical as a COPC
for human exposures if the concentration is
less than the screening level.

8. Compare maximum detected
concentrations in sediments to the residential
screening values for soil ingestion
determined at a risk level of IxlO"6 or
hazard quotient level of 0.1. Eliminate the
chemical as a COPC for human exposures if
the concentration is less than the screening
level. Region 4 HHRA Bulletin No. 3
(Exposure Assessment) should be consulted
regarding the appropriateness of sediment
exposure assessment relative to selection of
COPCs for sediments.

9. Screening for essential nutrients in all
medium should be based on professional
judgement. The only chemicals which may
be eliminated based on essential nutrients
are calcium, chloride, iodine, magnesium,
phosphorus, potassium, and sodium.
However, these chemicals may pose a risk
if present at high concentrations. If this is
the case, consultation with OHA is advised
before elimination of these chemicals.

10. For naturally occurring inorganics and
radionuclides, compare the on-site

1-3
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maximum detected concentration to 2 times
the average site-specific background
concentration. Eliminate the chemical as a
COPC if it is less than 2 times the
background level. It should be noted that
one background sample, if elevated, is
usually not acceptable for comparison or
elimination purposes.

Although RAGS allows the use of statistics
in data evaluation, the use of statistics may
not be sufficiently conservative at this stage
of the BRA. In most cases, a sufficient
number of samples will not be available for
conducting a statistical analysis with
appropriate power. Therefore, the OHA
recommends the use of the twice
background criterion. OHA should be
consulted before using any type of statistical
approach for comparison to background.

11. Evaluate if any previously eliminated
chemical or medium should be included due
to other considerations (e.g., potential
break-down products, chemicals previously
eliminated based on blank comparisons,
chemicals with detection limits above health-
based levels). Also, any member of a
chemical class that has other members
selected as COPCs should be retained (e.g.,
detected carcinogenic polynuclear aromatic
hydrocarbons) (RAGS, p. 5-22).

12. For each medium, determine whether
there are any COPCs remaining. If no
COPCs remain, drop the medium from
further consideration in the risk assessment.

13. The chemicals selected by this process
are retained for further risk evaluation in the
BRA. A table should be provided for
summarizing these COPCs. This table
should be in the format provided in RAGS
Exhibit 5-7 (RAGS, p. 5-26).

Bibliography

Guidance for Data Useability in Risk
Assessment (Part A), (DU), Final, April
1992, PB92-963356.

Risk Assessment Guidance for Superfund:
Volume I - Human Health Evaluation
Manual (Part A), (RAGS), Interim Final,
EPA/540/1-89/002, December 1989.

Risk-Based Concentration Table, (RBC),
USEPA Region 3, Roy L. Smith, March 7,
1995.

Water Quality Standards: Toxic Substance
Spreadsheet, (WQS), Fritz Wagener and
Lydia Dow, Water Quality Standards
Section, EPA Region 4 Water Management
Division.
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Example Table: Selection of COPCs in Ground Water

CHEMICAL FREQUENCY
OF DETECTION

RANGE
OF
DETECTION
LIMITS

RANGE
OF
DETECTED
CONCEN-
TRATIONS

ARITHMETIC
AVERAGE
DETECTED
CONCEN-
TRATIONS

ARITHMETIC
AVERAGE
BACKGROUND
CONCEN-
TRATIONS

RISK-
BASED
SCREENING
VALUE

COPC1

(Y/N) .
BASIS2

Volatile Organic Compounds (VOCs)
micrograms/liter (ug/l)

Trichloroethylene
(TCE)

5/6 1 -5 5 -300 160 NA XX yes/A

Semi-Volatile Organic Compounds (SVOCs)
(ug/l)

Pyrene 3/6 5 30 -95 63 NA XX yes/D

Pesticides/PCBs
(ug/l)

DOT 1/6 0.1 0.12 0.12 NA XX no/B

Inorganics (Metals)
milligrams/liter (mg/l)

Arsenic

Chromium

2/6

3/6

5

5

15-50

40-96

35

55

12

12

XX

XX

yes/A

yes/A
ootnotes:

Lft

1. COPC = Chemical of Potential Concern (yes/no)
2. A = >Risk-Based Concentration (i.e., 1x10° for carcinogens and HQ = 0.1 for non-carcinogens)

B = <Risk-Based Concentration (i.e., 1x10'' for carcinogens and HQ = 0.1 for non-carcinogens)
C = The maximum detected concentration did not exceed twice the average background concentration.
D = The chemical is a member of a chemical class which contains other COPCs
E = The chemical is an essential nutrient and professional judgement was used before the chemical was eliminated as a COPC.
F = No RBC available to quantify risk; other data indicate chemical may be of concern

The purpose of this table is to serve as a formatting example.
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The toxicity assessment presents and
discusses chemical-specific quantitative
dose-response data for the Chemicals of
Potential Concern (COPCs). EPA's
National Center for Environmental
A s s e s s m e n t ( N C E A , f o r m e r l y
OHEA/ECAO) is charged with developing
chronic toxicity values in cooperation with
other Agency programs for hazardous
chemicals in which the Agency has
regulatory interest. For many of the
hazardous chemicals that occur as waste at
Superfund sites, EPA has performed a
toxicity assessment and has made the
information available.

Sources of Toxicity Data

The Integrated Risk Information System
(IRIS) is the primary source of toxicity data.
If a toxicity value is available in IRIS, it
should be used. Information in IRIS
supersedes all other sources (RAGS, Vol. I,
Part A, p. 7-13).

Toxicological information developed and
submitted after inclusion of a toxicity value
for a given chemical in IRIS will be
considered as a basis for an alternate
toxicity value. However, departing from the
IRIS value is not appropriate in cases where
the information submitted consists of data
previously evaluated in the development of
that toxicity value.'

If a value is not available in IRIS, the next
source to be consulted should be the most
recent update of the Health Effects
Assessment Summary Tables (HEAST).
HEAST is available from the National
Technical Information Service (NTIS),
Springfield, VA at (703)487-4650 or
1-800-553-6847.

If values for a chemical are in neither IRIS
nor HEAST, the Office of Health
Assessment (OHA) should be consulted to
determine if other sources are appropriate.

Therefore, the hierarchy for toxicity values
is:

1) IRIS
2) HEAST
3) Other sources as approved by

OHA

These other sources may include provisional
values developed by NCEA, Agency for
Toxic Substances and Disease Registry
(ATSDR) Toxicological Profiles, World
Health Organization (WHO) documents or
publications in the primary lexicological
literature.

Toxicity values for particular chemicals may
once have been included in IRIS or HEAST
but were later removed. In general, it is
appropriate to use these toxicity values in
the risk assessment if no replacement value
exists in approved sources. However, if



such a chemical becomes a risk driver at a
particular site, the risk assessor should
consult Region 4 OHA personnel.

Chemicals without Toxicity Values

Quantitative risk assessment cannot be
performed for chemicals without chronic
toxicity values. Nonetheless, they should
not be excluded as COPCs on this basis, and
their potential health effects should be
considered in the risk assessment.

When a chemical has no chronic toxicity
values, the value of a chemical that is
related both chemically and lexicologically,
i.e structure-activity relationship, is used.
For example, the RfD for naphthalene
should be used for 2-methylnaphthalene.2 If
a risk assessor is unsure about the use of a
surrogate, an inquiry should be made to the
OHA.

There are chemicals for which chronic
toxicity values or surrogate values are not
available. Such a chemical may come to be
considered a potential risk driver at a site
based on its relatively high acute toxicity.
In this case, best professional judgement
should be applied in determining the overall
site risk and the appropriate remedial
response.

The implications of the presence of
chemicals without toxicity values and their
absence from the quantitative risk
assessment should be discussed in the
Uncertainty Section (RAGS, Vol. I, Part A,
p. 7-19).

Presentation of Toxicity Values

Toxicity values used in the risk assessment
are best presented in a table. A sample
table is shown on the page following this

guidance. Note that Reference Doses
(RfDs) and Cancer Slope Factors (CSFs) are
presented together. For systemic toxicants
(non-carcinogens), the table should present
the critical effect upon which the RfD is
based, the Uncertainty Factors (UF),
Modifying Factors (MF), the confidence
level and the source (e.g. IRIS, HEAST) of
the toxicity value. For carcinogens, the
table should present the type of cancer
observed in the toxicological study, the
animal species used in the study and the
weight-of-evidence classification. Inhalation
and oral toxicity values should be presented
where appropriate, generally in the same
table (see sample at the end of the section).
Dermal toxicity values should also be
presented, and it is often more convenient to
present dermal values in a separate table.
Because the number of significant figures
reflects some of the uncertainty associated
with the toxicity data, values should be
presented with the same number of
significant figures as in their sources.

A short description of all known toxic
effects of each COPC in non-technical
language should be included in the toxicity
assessment. For non-carcinogens, this
description should identify the critical effect
and the concentration below which adverse
effects in humans are not expected. For
carcinogens, the description should discuss
the range of tumor types observed and
whether the toxicity value was derived from
human or animal data (RAGS, Vol. I, Part
A, p. 7-20). The description can be brief
for those chemicals that occur in the IRIS
database or ones that have a Toxicological
Profile document prepared by ATSDR.
Appropriate references should be included.

Inhalation Toxicity Values

Inhalation toxicity values should be used for
fugitive dust emissions and chemicals
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volatilized from soil. Region 4 OH A also
recommends the use of the inhalation
toxicity values for estimates of volatile
organic chemical (VOC) exposure from
showering.3

Inhalation toxicity values are given as
reference concentrations for systemic
toxicants or air unit risks for carcinogens.
The conversion to an inhalation reference
dose or inhalation slope factor is
accomplished as follows:

For non-carcinogens:

KfD "* • KfC ^ i (70 Kg)'* x 20 ̂
fg-aay «' aa)

For carcinogens:

Inhalation CSF I j = Unit ftd ,Kg-day) I ->
.» /v r*g

,(»$

^icooM

Dermal Toxicity Values

Most RfDs and slope factors are expressed
as the administered dose. Exposure
estimates for the dermal pathway are
expressed as absorbed dose. Hence, for the
dermal pathway, it is usually necessary to
adjust oral toxicity values from administered
to absorbed doses.

RAGS provides a method for adjusting RfDs
and Cancer Slope Factors for dermal
absorption (RAGS, Vol. I, Part A, pp. A-2
to A-3).

When appropriate published data are
available on oral absorption of a specific
chemical, they should be used to make the
administered/absorbed dose adjustment.

Aside from the primary lexicological
literature, a good source of absorption
efficiencies is the ATSDR Toxicological
Profile of the chemical in question.

Appendix A of RAGS states that in the
absence of chemical-specific data, an
absorption efficiency of 5 % should be used
as a protective assumption (RAGS, Vol I,
Part A, p. A-3). The Region 4 OHA
believes that the default assumption of 5 %
absorption efficiency is too conservative and
leads to an exaggerated importance of the
dermal route for most chemical exposures.
In the absence of chemical- specific data, the
Region 4 OHA has adopted the following
oral absorption efficiencies as interim
default values:

80% for volatile organic chemicals
(VOCs)

50% for semi-volatile
chemicals (SVOCs)

organic

20% for inorganic chemicals

Although it is most preferable to use
chemical-specific absorption efficiencies, the
default values above are considered
reasonable assumptions based on the limited
scientific literature. Until the science is
more complete or an EPA-wide policy is
developed, these values should be
considered as Region 4 guidance.

Toxicity of Dioxin and cPAHs

Chlorinated Dioxins and Furans

Toxicity assessment for chlorinated dioxin
and furan congeners is performed with
Toxicity Equivalence Factor (TEF)
methodology. The total amount of toxic
dioxin and furan congeners present at a site
is usually expressed as toxic equivalents
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(TEQ) of 2,3,7,8-tetrachlorodibenzodioxin
(TCDD) present. The following TEFs
should be used to convert concentrations of
dioxin and furan congeners to TEQ of
TCDD:4

Compound
2,3,7,8-TCDD
2,3,7,8-PeCDD
2,3,7,8-HxCDD
2,3,7,8-HpCDD
OCDD
Other CDDs

Compound
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
2,3,7,8-HxCDF
2,3,7,8-HpCDF
OCDF
Other CDFs

Carcinogenic PAHs

1
0.5
0.1
0.01
0.001
0

0.1
0.5
0.05
0.1
0.01
0.001
0

As an interim procedure, until more
definitive Agency guidance is established,
Region 4 has adopted a similar TEF
methodology for carcinogenic Polycyclic
Aromatic Hydrocarbons (cPAHs) on the
Target Compound List. These TEFs are
based on the relative potency of each
compound relative to that of benzo(a)pyrene
(BaP). The following TEFs should be used
to convert each cPAH concentration to an
equivalent concentration of BaP:5

Compound
Benzo(a)pyrene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a, h)anthracene
Indeno(l ,2,3-c,d)pyrene

TEF
1.0
0.1
0.1
0.01
0.001
1.0
0.1

Although RAGS, Volume I, Part A
recommends that dermal exposure to
carcinogenic PAHs not be assessed
quantitatively, the Region 4 OHA differs
from this viewpoint. Dermal contact with
cPAHs should be assessed using the
appropriate oral CSFs and their TEFs with
a default absorption efficiency of 50%
(SVOCs).

As with the ingestion and dermal routes,
concentrations of inhaled cPAHs should be
assessed as benzo(a)pyrene equivalents.
Provisional inhalation toxicity values for the
carcinogenic PAHs have been developed by
NCEA based on a hamster inhalation study
using benzo(a)pyrene. The inhalation slope
factor is 3.1 (mg/Kg-day)'1 and the
inhalation unit risk is 0.88 (mg/rn3)'1.6

Total Petroleum Hydrocarbons (TFH)

TPH occurs with some frequency at
hazardous waste sites, especially at military
bases.

TPH generally represents gasoline and diesel
fuel. TPH may include benzene or other
VOCs. A full scan analysis should be
performed for at least 20% of the samples at
a hazardous waste site to ensure that all
hazardous chemicals have been detected.
This full scan will detect some chemicals
that comprise TPH.

The numbers in the table above were
developed for the state of Massachusetts as
provisional toxicity values for classes of
chemicals in TPH.7 These chemicals are not
considered carcinogens. Reference doses
ard taken from surrogate compounds. In the
absence of official Agency guidance for
TPH toxicity, NCEA believes that this
method is appropriate, and it has been
adopted by Region 4.8
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Class Surrogate Tone Effect RID
mgper
Kg-day

ALKANES

C5-C8

C9-C18

C19-C32

n-hexane

n-nonane

eicosane

Neurotoxic

Neurotoxic

Hepatic
Inflammation

0.06

0.6

6.0

AROMATICS

C9-C32 pyrene Nephrotoxic 0.03

To use the toxicity values given in the table
above, a specific analytical procedure must
be used. This procedure consists of specific
analysis by gas chromatograph and Flame
lonization Detector/Photo lonization
Detector (FID/PID) to determine which
chain length fractions are present. Details
of these analytical methods and other
questions regarding TPH risk assessment
should be referred to the Region 4 OHA.

Bioavailability Factors

The actual bioavailability of environmental
chemicals is usually not determined in the
risk assessment process. Health-based
toxicity values are typically developed using
intake levels (i.e. administered doses in
controlled animal studies). The portion that
is actually absorbed by the receptor,
therefore bioavailable, is not determined in
these studies. Hence, the actual
bioavailability is irrelevant as long as risk
conclusions are based on comparisons
between calculated human intakes and
toxicity values developed from administered
doses, i.e. equivalent and appropriate dose-
response comparisons.

Bioavailability questions arise as to potential
differences in uptake levels under study
conditions versus environmental exposure
conditions, i.e. the matrix effect. Chemical-

specific data is rarely sufficient to quantify
this difference in bioavailability for all
receptors under their varied exposure
conditions. Therefore, Region 4 does not
accept any adjustment in the 100%
bioavailability default assumption in the
exposure equation without extensive
supporting data. Specific questions on the
use of bioavailability factors should be
referred to OHA.

Subchronic Toxicity Values

RAGS indicates that a subchronic exposure
period can vary from 2 weeks to 7 years
(RAGS, Vol. I, Part A, p. 8-11). In some
scenarios, adult exposure duration may be
relatively short. The most widely used
example is the construction worker.
Subchronic RfDs (where available) should
be used for these relatively short (< 1 year)
duration adult exposure scenarios. If a
subchronic RfD is not available from EPA,
the chronic RfD should be used.

EPA has defined the childhood exposure
period from ages 0 to 6 years old. Although
the strict definition of a subchronic RfD
suggests that subchronic RfDs should be
used to derive HQ values for children, the
Region 4 OHA does not consider subchronic
RfDs sufficiently protective for children.
Therefore, subchronic toxicity values are not
to be used for childhood exposure.

Assessment of Lead

EPA recommends using the current version
of the Integrated Exposure Uptake
Biokinetic (IEUBK) model to assess lead
exposures to children 7 years of age and
less.9-10'" A copy of this model and
supporting documentation can be ordered
from the National Technical Information
Service (NTIS) at (703)487-4650 or
1-800-553-6847.
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The screening level for lead in soil is 400
mg/kg12 and the action level in drinking
water is 15 uglt .13 If either of these levels
is exceeded, the model should be used to
assess childhood exposure to lead.

If the risk assessor believes that there may
be significant adult exposure to lead in a
situation where exposure to children is not
occurring, the Region 4 OHA should be
consulted.
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SAMPLE TABLE FOR PRESENTATION OF TOXICITY VALUES

Chemical

DOT

Trichloro-
ethylena

Chloroform

1,3-
Dichloropropene

Antimony

Beryllium

Chromium

Cadmium

Thallium

Carcinogenic Toxicity Data

OralSF
(mg/K^da/)1

3.4E-01'

1.1E-021

6.1E-031

NA

NA

4.3E+00'

NA

NA

NA

Inhalation
SF
(mg/K(Htay>'

3.4E-01'

6E-03E

8.1E-021

NA

NA

8.4E + 00'

4.2E+01'

6.3E+00'

NA

WOE

B2

C-B2

B2

B2

NA

B2

A

B1

D

Tumor Type

Liver tumors in
mice

Renal
Adenocarcinomas

Rat Kidney
Tumors

NA

NA

Osteosarcomae

Lung tumors

Lung cancer

NA

Non-Carcinogenic Toxicity Data ;

Oral RfD
mg/Kg-day

5E-04'

6E-03E

1 E-021

3E-041

4E-04'

5E-031

5E-031

5E-041

8E-05'

Confidence
Level

Medium

Low

Medium

Low

Low

Low

Low

High

Low

Critical Effect

Liver lesions

Increased liver and
kidney weights

Fatty cyst
formation in liver

Increased Organ
Weights

Longevity, blood
glucose and
cholesterol

No adverse effects

No effects
reported

Significant
Proteinuria

Increased levels of
SCOT and LDH

UF/MF

100

3000

1000

10000

100

100

500

10

3000

Inhalation
RfD
mg/Kg-day

NA

NA

NA

6E-03'

NA

NA

NA

NA

NA

Confidence
Level

NA

NA

NA

High

NA

NA

NA

NA

NA

Critical
Effect

NA

NA

NA

Hypertrophy/
hyperplasia
of nasal
respiratory
epithelium

NA

NA

NA

NA

NA

UF/MF

i

NA

NA

NA

30

NA

NA

NA

NA

NA

' = IRIS
H = HEAST
E = NCEA (formerly ECAO)

WOE = Weight of Evidence
NA = Not Available

The purpose of this table is to serve as a formatting example. The toxicity values presented in this table may not be accurate. When performing an actual risk assessment, toxicity values should be
checked in IRIS or HEAST. Toxicity values are periodically reviewed and hence subject to change.
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INTERIM

The objective of the exposure assessment is
to estimate the type and magnitude of
exposures to chemicals of potential concern
present at or migrating from a site. The
exposure assessment should include the
following sections.

• Characterization of Exposure Setting
• Identification of Exposure Pathways
• Quantification of Exposure

This bulletin includes a bibliography with
acronyms for each entry. The acronyms are
used in the bulletin along with page numbers
for reference purposes.

Characterization of Exposure Setting

The general physical characteristics of the
site and of the populations on and near the
site should be presented in this section.
Populations should be addressed relative to
those characteristics that influence exposure,
such as location and activity patterns. In
addition, the presence of sensitive
subpopulations should be discussed. Current
receptors as wells as potential future
receptors should be considered.

Identification of Exposure Pathways

This section should identify the pathways by
which the previously identified populations
may be exposed. A conceptual site model
should be developed for each site. The
conceptual site model should include known

and suspected sources of contamination,
types of contaminants and affected media,
known and potential routes of migration,
and known or potential human and
environmental receptors. In addition to the
narrative discussion of pathways, a figure
following the format of the example
presented in the RI/FS guidance should be
presented (RI/FS, p. 2-8).

Institutional controls (e.g., fences or guards)
should not be used as the justification for
elimination of a pathway in the baseline risk
assessment for current or future scenarios.
However, institutional controls may be used

in the determination of exposure frequency
for current exposure.

Generally, the baseline risk assessment
should consider the reasonably anticipated
future land use. However, it may be
valuable to evaluate risks associated with a
variety of future land uses especially where
there is some uncertainty regarding the
anticipated future land use (LUG, p. 6).

Residential Scenario

A future residential scenario should be
included in the baseline risk assessment
unless there is a strong reason to do
otherwise, e.g., an industrial area expected
to remain industrial or a wetland. If the
future residential scenario is not included, a
justification for not considering the
residential scenario should be presented and



prior approval from the Remedial Project
Manager in consultation with the Office of
Health Assessment (OHA) should be
obtained.

If the groundwater is considered to be
potable, the future consumption of
groundwater for residential purposes should
be evaluated. Ingestion and inhalation of
chemicals volatilized from groundwater
should be considered (RAF, p. 1).

Trespasser Scenario

The evaluation of current exposure scenarios
at most sites should include the trespasser or
visitor scenario. Region 4 considers the
typical trespasser to be an adolescent aged
7-16 (10 year exposure duration) with a
body weight of 45 kg as representative of
this age range. Trespasser exposure
frequency should consider site-specific
factors such as distance from the site to
residences and the attractiveness of the site
to the trespasser.

Evaluation of Soil Pathways

The baseline risk assessment should address
surface soils as those from land surface to 1
foot below land surface for exposures
resulting from direct contact.
Contamination in subsurface soils should be
evaluated relative to protection of
groundwater from soil leaching. Also, if
site specific conditions are appropriate, an
evaluation of subsurface soils relative to
short-term exposures for a construction
worker may be evaluated. Additionally, if
subsurface soil is likely to be moved to the
surface, then the long-term direct exposure
to this soil should be evaluated. OHA
should be consulted prior to evaluation of
subsurface soil exposure pathways. This
consultation should preferably take place

during the project scoping phase to ensure
adequate data are available for the
evaluation.

Quantification of Exposure

Chemical-specific exposure for each
exposure pathway identified should be
presented in terms of the mass of substance
in contact with the body per unit body
weight per unit time - most often as mg
chemical per kg body weight per day or
mg/kg-day. These exposure estimates are
termed "intakes." Standard intake equations
are presented in Section 6 of RAGS.

The "exposure unit" concept should be
considered in the development of the
exposure assessment. An exposure unit
denotes an areal extent of a receptor's
movements during a single day - analogous
to the idea of a home range used in an
ecological risk assessment. For example, a
young child under the age of 6 will probably
range over the area of a typical residential
lot (less than a acre) where a maintenance
worker at a large industrial facility may
move about the entire facility. This concept
is important in determining which samples
should be included in the calculation of the
exposure point concentration.

The exposure assessment for a large site
with one or more small areas of highly
contaminated media should consider a hot-
spot analysis. The hot-spot analysis
involves the use of the Fraction Ingested
(FI) Term applied to the appropriate
exposure unit. Contact the Office of Health
Assessment for site-specific hot-spot
exposure assessment applicability.

EPA has established default assumptions for
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many parameters in an effort to establish
consistency. However, default values are
undesirable when the determination of
realistic current risks are sought. Data
based on observation of receptor populations
are most desirable in deriving site specific
current exposure assumptions. Future
exposure assumptions may be represented by
default values that reflect behavior resulting
in reasonable maximum exposure (RME)
risk estimates. This Bulletin presents intake
assumptions which reflect RME scenarios.
The accompanying Risk Characterization
Bulletin indicates that quantitative risk
values should be developed for central
tendency exposure (CTE) assumptions. The
Agency will be preparing formal guidance
on CTE default assumptions.

Concentration Term

The concentration term in the intake
equation is an estimate of the arithmetic
average concentration for a chemical within
an exposure unit. Ideally the exposure point
concentration should be the true average
concentration within the exposure unit.
However, because of the uncertainty
associated with estimating the true average
concentration at a site, the 95 percent upper
confidence limit (UCL) of the arithmetic
mean should be used as the concentration
term (CCT, p. 1). However, if the
calculated UCL exceeds the maximum
detected value the maximum detected value
should be used as the concentration term
(RAGS, p. 6-22). It is generally reasonable
to assume that Superfund soil sampling data
are lognormally distributed (CCT, p. 4).

Region 4 makes an exception to the use of
the UCL as the exposure point concentration
for groundwater. Groundwater exposure
point concentrations should be the arithmetic
average of the wells in the highly

concentrated area of the plume (ERGC, p.
3). Also, it is unacceptable to use data
from filtered ground water samples in a
baseline risk assessment (RAGS, p. 6-27).

Chemical degradation or attenuation should
not be considered in the baseline risk
assessment unless site-specific chemical-
specific data are available and prior approval
from the RPM and OHA is obtained.

Air concentration can be represented by
modeled values or long-term monitoring.
PM10 values should be used for particulates.

Ingestion

Soil ingestion rates should be as follows:
Resident Child 200 mg/day; Resident Adult
100 mg/day; Worker 50 - 480 mg/day,
depending on type of worker assumed
(SDEF, pp. 6, 10).

Sediments in an intermittent stream should
be considered as surface soil for the portion
of the year the stream is without water. In
most cases it is unnecessary to evaluate
human exposures to sediments covered by
surface water.

Potable water ingestion rates should be as
follows: Resident Child 1 (/day; Resident
Adult 2 t/day; Worker 1 £/day (EFH, p. 2-
3).

Ingestion of 50 ml/hour of surface water
should be used for exposures to water
during swimming (RAGS, p. 6-36). Intake
rates for exposure to surface water during
wading should be 50 ml/hour for children 1-
6 and 10 ml/hour for adolescents and adults.

Fish ingestion is highly variable and site
specific intake assumptions are most
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desirable since data vary greatly. Default
fish ingestion should be considered at 54
g/day (in combination with a exposure
frequency of 350 days/year) unless a site
specific fish ingestion study has been
performed (SDEF, p. 12). If a site specific
fish study is used to determine the number
of meals of fish consumed during a given
time period, Region 4 suggests a default
value of 145 grams per meal. If site-
specific information indicates the presence
of subsistence fisherman, an evaluation of
their greater intake should be considered.

Dermal Contact

The areas of the body receiving exposure to
the specific media should be considered and
summed to obtain the skin surface area.
The Exposure Factors Handbook (EFH),
Dermal Exposure Assessment: Principles
and Applications (DERMAL), or RAGS can
be used to determine the surface area of
each portion of the body which is exposed.

Where chemical-specific information is not
available, dermal absorption factors of 1.0%
for organics and 0.1 % for inorganics should
be used as defaults in determining the uptake
associated with dermal exposure to
contaminated soils (this includes the soil
matrix effect).

The soil to skin adherence factors given in
RAGS (1.45 mg/cm2 to 2.77 mg/cm2) are
outdated. New data in this area indicates
that this range should be changed to 0.2
mg/cm2 to 1.0 mg/cm2 (DERMAL, p. 8-
17). The value of 1.0 mg/cm2 is considered
appropriate for evaluation of RME intake
assumptions.

Dermal-aqueous permeability coefficients
should be obtained from tables or calculated
from equations presented in EPA's Dermal

Guidance. Table 5-3 should be used for
inorganics and Table 5-7 should be used for
organics (DERMAL, pp. 5-9, 5-39).
Additionally, ATSDR Toxicological Profiles
are an acceptable alternative source.

Inhalation

The default inhalation rate for adults is 20
nWday (SDEF, p. 6). Children should be
considered at 15 m3/day (EFH, p. 3-41).
Site specific inhalation rate should be
considered based on the worker activity at
the site; 20 nWwork day is an acceptable
default (SDEF, p. 10).

Exposure to VOCs During Showering

It should be assumed that showering
exposure is equivalent to exposure from
ingestion of two liters of contaminated water
per day based on the recommendation of
The Risk Assessment Forum (RAF, p. 1-2).
This method includes exposures via
inhalation and dermal routes and is applied
to adolescents and adults.

Exposure Frequency

Default exposure frequency should be
considered at 350 days/year for residents
and 250 days/year for workers (SDEF, pp.
5,9). Current exposure assumptions should
represent conservative actual occurrences as
accurately as possible.

As a default, Region 4 believes swimming
frequency in the southeast should be 45
days/year. However, for backyard
swimming pools, in the southern portion of
the region, a substantial increase in exposure
frequency over the 45 days/year should be
considered based on site specific
information. Region 4 recommends that a
backyard swimming pool exposure
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frequency of 90 days/year should be
considered.

Exposure Duration

A 30 year exposure duration (6 years as a
child and 24 years as an adult) is the default
assumption for residents. Default worker
exposure duration should be 25 years
(SDEF, pp. 5, 9).

Use of the Fraction Ingested (FI) Term

Office of Health Assessment should be
consulted regarding the use of the FI term.
A FI of 100% is used except in hot spot
exposure assessments and in the evaluation
of exposures to intermittent streams.
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INTERIM

Risk Characterization is the final step of the
risk assessment process and is the
component that overlaps with risk
management. Therefore, it should be
developed with thought to communicating
risk information to risk managers who may
have minimal training in risk assessment and
the biological sciences. Chapter 8 of
RAGS, Vol. 1, Part A, though somewhat
dated, remains as an appropriate guidance
and should be followed in developing the
human health risk conclusions.

The risk characterization section brings the
toxicity/potency data and the exposure data
together in an expression of quantitative risk
estimates for all receptors considered in the
Baseline Risk Assessment (BRA).
Appropriate tabulation of this information is
extremely important for clear
communication to the reader. At a
minimum, the following information should
be provided: (1) a series of tables that for
all chemicals of potential concern (COPCs)
gives the individual, pathway and
cumulative cancer risk and hazard index
values arranged by receptor and land use,
current and future; (2) a series of tables that
for chemicals of concern (COCs) gives
carcinogenic slope factors, reference doses,
exposure point concentrations, and
calculated risk and hazard index values as
indicated in number one above; and (3) a
single table that summarizes the COPC
pathway risks arranged by media and

receptors. Tables developed for items two
and three above should be appropriate for
copying directly into the Record of Decision
(ROD).

These tables identify the COCs, and reveal
the basis for their selection, that will be
addressed in the remedial goal options
section of the BRA, the Feasibility Study,
the Proposed Plan and the ROD. Note that
the cumulative risk for a receptor includes
all appropriate chemicals, pathways and
environmental media. Also note that the
hazard quotient and hazard index values are
shown as numerical values, not as scientific
notation as are the carcinogen risk values.
Cancer risk values and hazard index values
are to be expressed as one significant figure
only.

As important as these numbers are in the
remedial decision, this section of the risk
assessment is incomplete without adequate
discussion of uncertainty and the qualitative
aspects of the assessment. The text should
flow as a logical discussion of science and
policy assumptions that led to the risk
conclusions for all COPCs whether or not
quantitative values could be derived. This
section should not be an accumulation of
spread sheet printouts that contain coded or
limited information having little meaning
within themselves.

Considerable criticism of EPA risk



assessments has focused on the risk
characterization component, especially on
the inadequacy of the treatment of
uncertainty and variability. In March 1995,
The EPA Administrator issued an agency-
wide policy and guidance on risk
characterization.1 This guidance requires
the development of implementation plans by
regulatory program offices including the
Superfund office (OSWER) and the regions.
When OSWER and Region 4 plans are
finalized, they will be considered additional
guidance for conducting risk assessments for
sites in this region.

One topic mentioned in the risk
characterization guidance should now be
addressed in Region 4 risk assessments.
Quantitative risk values should be developed
for "central tendency" exposure
assumptions. The central tendency values
may be derived as point estimates by use of
the standard RAGS exposure equations or
through a Monte Carlo type approach with
the 50 percentile (and 95 percentile if
desired) risk values presented and discussed
in an uncertainty sub-section of the risk
characterization section. The preamble to
the Superfund regulation states that EPA
will use reasonable maximum exposure
(RME) values and assumptions in its risk
assessments and that RME estimates will
provide the basis for the development of
protective exposure levels for future use.2

Therefore, Region 4 considers RME based
on point estimates as the high end values on
which the remedial decision will be based.
The central tendency and high end values
derived by Monte Carlo analysis is
information to provide perspective for the
risk manager and compliance with Agency
guidance.

Risk values other than those representing

RME and discussion of these values should
be placed in the uncertainty sub-section of
the risk characterization section. Tables
with side-to-side central tendency and RME
risk levels in the body of the report tend to
confuse the reader as to the risk basis for
remedial decisions. In this regard, it should
be noted that the Agency is working on, but
has not yet derived, formal guidance on
central tendency default exposure
assumptions or on the use of Monte Carlo in
risk assessments.

References

1. EPA Risk Characterization Program: Policy
and Guidance for Risk Characterization,
Browner, CM, EPA Administrator, March 21,
1995.

2. Federal Register Vol. 55, No. 46, pg. 8712,
March 8, 1990. National Oil and Hazardous
Substances Pollution Contingency Plan; Final
Rule, 40 CFR part 300.

4-2 11/95



UnOfdStata
Environmental Protection Agency
Ktgion 4

Watt* Manaftmmt Dmtion
345 Courttaad Strttt, NE
Atlanta, CA 30365

Supplemental Guidance
to RAGS:

Region 4 Bulletins
Offic* of Health Assaimmt (404) 347-1586

DEVELOPMENT OF
RISK-BASED
REMEDIAL OPTIONS
Human Health Risk Assessment
Bulletin No. 5
November, 1995

INTERIM

Throughout the process of remediating a
hazardous waste site, a risk manager uses a
progression of increasingly site-specific
acceptable media levels, so called "cleanup
levels," for the consideration of remedial
alternatives. Prior to conducting a risk
assessment, Preliminary Remediation Goals
are established for hazardous substances
believed to be on site based on past disposal
practices or extant sampling. Region 4
OHA suggests that a range of Remedial
Goal Options (RGOs) be presented for the
risk manager's use as the last component of
the risk assessment. From the RGOs the
risk manager chooses Remediation Levels
for the Chemicals of Concern, and these
numbers, derived from RGOs, are addressed
in the Feasibility Study and are included in
the Proposed Plan and the Record of
Decision.

This bulletin details the development of
remedial goal options and discusses the
development of acceptable media levels that
will ultimately become the RLs for the
Chemicals of Concern.

Preliminary Remediation Goals

Preliminary Remediation Goals (PRGs) are
either risk-based levels of hazardous
chemicals in various environmental media or
Applicable or Relevant and Appropriate
Requirements (ARARs). PRGs are
established early in the Remedial
Investigation (RI) process, usually at
scoping, and serve as the basis for the RI

Sampling and Analysis Plan. PRGs help to
ensure that (1) proposed analytical methods
will have adequate quantitation limits; (2)
the site will be adequately characterized; and
(3) the remedial alternatives can achieve the
target cleanup levels identified in the FS.

Any PRGs based on ARARs should be
clearly identified. Calculation of risk-based
PRGs should be performed in accordance
with RAGS, Part B.1 Region 3 Risk-Based
Concentration Tables were developed
utilizing this part of RAGS. PRGs are not
intended to be remediation levels.

Chemicals of Concern

Chemicals of Concern (COCs) are the
Chemicals of Potential Concern (COPCs)
that significantly contribute to a pathway in
a use scenario for a receptor (e.g.
hypothetical future child resident, current
youth trespasser, current adult construction
worker, etc.) that either (a) exceeds a ID"4

cumulative site cancer risk; or (b) exceeds a
non-carcinogenic hazard index (HI) of 1.
Note: generally, a 10"4 cumulative site risk
level and an HI of 1 are used as the
remediation "trigger." The exact level used
as the "trigger" is at the discretion of the
risk manager.2 The carcinogen "trigger"
represents the summed risks to a receptor
considering all pathways, media, and routes
per land use scenario. The HI represents
the total of the hazard quotients (HQs) of all
COPCs in all pathways, media, and routes
to which the receptor is exposed. If the HI



exceeds 1.0, then more specific His should
be developed by summing HQs of COPCs
with Reference Doses (RfDs) based on toxic
effects on the same target organs. This
specific target-organ based HI should form
the basis of COC selection.

Chemicals are not considered as significant
contributors to risk and therefore are not
included as COCs if their individual
carcinogenic risk contribution is less than
lO'6 and their non-carcinogenic HQ is less
than 0.1 (See Bulletin No. 1 for more on
COPCs).

If the level of a chemical in a given medium
exceeds a state or federal chemical-specific
ARAR, that chemical should also be
included as a COC.

Remedial Goal Options

The baseline risk assessment should include
a section that outlines the remedial goal
options (RGOs) for the chemicals and media
of concern. This section should include
both ARARs and human health-based
cleanup goals for all media considered.

The RGO section should contain a table of
media-specific cleanup levels for each COC
in each land use scenario evaluated in the
baseline risk assessment. The table should
include cleanup levels for 10"6, 10"J and 10"*
cancer risk levels for each carcinogenic
COC. The table should also include cleanup
levels for each non-carcinogenic COC at HQ
levels of 0.1, 1 and 3.

Region 4 has adopted the HQ range of 0.1
to 3 to span the uncertainty, perhaps an
order of magnitude or greater, inherent in
the RfD (RAGS, p. 7-5). The range of
cleanup levels is provided to address specific
chemicals for which the use of an HQ
greater or lesser than 1 may be justified.

These cleanup levels should be presented for
each COC in each medium and use scenario.
The table should also contain any chemical-
specific ARARs (state and federal),
appropriate groundwater protection levels,
state guidance concentrations and any other
cleanup numbers that may pertain.

This table permits the risk manager to view
the cleanup goals in a relatively condensed
way. The purpose is to provide the risk
manager with a range of risk-related media
levels as a basis for developing remediation
aspects of the Feasibility Study and
Proposed Plan or the Corrective Measures
Study.

RAGS, Part B is not appropriate for the
development of RGOs because it does not
consider site specific exposure information.
Also, the Region III Risk-Based
Concentrations should not be presented as
RGOs.

Calculation of RGOs

There are two methods to calculate RGOs.
The first method consists of combining the
intake levels of each chemical by a receptor
from all appropriate routes (i.e. inhalation,
ingestion and dermal) for a particular
medium within a use scenario and
rearranging the site-specific risk equations to
solve for the concentration term. Generic
equations for soil and groundwater are given
in the appendix at the end of this section.

The second method is a simplified method
based on site specific exposure data. The
ratio between the target risk and the
calculated risk due to a specific chemical in
a specific medium is used. This ratio
provides the multiplier for the Exposure
Point Concentration (EPC), and this product
is the RGO.
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Hence, the proportion is:

EPC.chemical i RGO.chemical i
Calculated Risk.'chemical i Target Risk

Therefore, RGOs can be calculated for the
target risks of 1Q-*, 10'5 and 104 as follows:

References

Risk Assessment Guidance for Superfund:
Volume I - Human Health Evaluation Manual,
Pan B, Development of Preliminary
Remediation Goals, EPA/540/R-92/003,
December, 1991.

Role of the Baseline Risk Assessment in
Superfund Remedy Selection Decisions.
OSWER Directive 9355.0-30, USEPA, April
22, 1991.

RGOcka«Ccl i = EPC'
Target Risk

Cole. Risk•chemical!

Target HQs of 0.1, 1 and 3 can be
substituted for the target risks, the calculated
HQs substituted for the calculated risks, and
this same equation used to develop RGOs
for non-carcinogens.

It is important to include all significant
pathways and routes (ingestion, inhalation,
dermal contact) in the calculation of RGOs.
If all pathways and routes have not been
included and summed in the risk assessment,
it may not be appropriate to use the second
method discussed above. The risk assessor
is encouraged to consult with OHA in this
regard.

Remediation Levels

Remediation Levels (RLs) are chosen by the
risk manager for COCs and are included in
the Proposed Plan and the Record of
Decision. These values, derived from
RGOs, are considered the levels the
remedial actions intend to achieve.
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Appendix

Equations for Calculating RGOs

Below are the equations used to
calculate RGOs for soil derived by
rearrangement of the standard risk
equations.

Below are the equations used to
calculate RGOs for groundwater derived by
rearrangement of the standard risk
equations.

RGO = TRx BWxAT
EF x ED x FI x \A + B + C]

RGO =
TRx BWxATx lO6-

EF x ED x FI x [A + B + C\

For carcinogens:

A = ingestion pathway

B = dermal pathway
x SSA x SAF x DA

C - inhalation pathway

VF PEF

For non-carcinogens:

A - ingestion pathway
1 x IR•oral

B = dermal pathway
1 x SSA x SAF x DA

C = inhalation pathway
1

Oral Reference Dose
Dermal Reference Dose
Inhalation Reference Dose

Oral Cancer Slope Factor
Dermal Cancer Slope Factor
Inhalation Cancer Slope Factor

For carcinogens:

A = ingestion pathway

B = dermal pathway
x ETx SSA x PC x 1(T3 ——

C = inhalation pathway
cm

- CSF*u*- *

For non-carcinogens:

A = ingestion pathway
1 xlR•oral

B = dermal pathway
1 x ETxSSAx PC x 10'3

cm
C = inhalation pathway

X IRuAalaOon

TR Target Risk/Hazard (unitless)
BW Body Weight (Kg)
AT Averaging Time (days)
EF Exposure Frequency (days/yr)

Daily Water Ingestion Rate
Exposure Duration (yr)
Permeability Coefficient (cm/hr)
Exposure Time (hr/day)

Daily volume of water contributing
to showering exposure

FI Fraction Ingested (unitless)
SSA Exposed Skin Surface Area (cm2)

ED
PC
ET

IlKJO
surrople
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The role of a Superfund Ecological Risk
Assessment is to: (1) determine whether
unacceptable risks are posed to ecological
receptors from chemical stressors, (2) derive
contaminant levels which would not pose
unacceptable risks, and (3) provide the
information necessary to make a risk
management decision concerning the
practical need and extent of remedial
action.

Ecological Risk Assessment is in a
beginning phase of development and
therefore exists in a very dynamic state.
Agency guidance is limited and there is
uncertainty concerning the roles and
processes of Ecological Risk Assessment in
the different programs within the Agency.
The Office of Health Assessment (OHA)
should be contacted prior to applying other
programmatic guidance, policies, or
practices to the Comprehensive
Environmental Response, Compensation,
and Liability Act (CERCLA) Ecological
Risk Assessments in Region 4.

The intention of this series of ecological
bulletins is to provide regional direction for
implementation of the proposed Agency's
Ecological Risk Assessment Guidance for
Superfund (referred to as the Process
Document).2 This guidance will supersede
the previous Risk Assessment Guidance for
Superfund (RAGS), Volume II, which still
may be used as a primer on the basic
elements of a CERCLA Ecological Risk
Assessment.3 The Risk Assessment
Forum's Framework for Ecological Risk
Assessment (referred to as the Framework
document) provides the basic approach for
conducting Ecological Risk Assessments
used by all programs within the Agency.4
Specific program guidance presented in
these Region 4 Bulletins, as well as the
Process document, may appear in rare cases
to be at odds with the Framework document.
Region 4 views these documents as being

complementary with their focus directed at
different organizational levels.

The CERCLA Ecological Risk Assessment
process as outlined in the Process document
consists of eight steps and five
scientific/management decision points.
These steps are: (1) Preliminary Problem
Formulation and Ecological Effects
Evaluation, (2) Preliminary Exposure
Estimate and Risk Calculation, (3) Problem
Formulation: Assessment Endpoint Selection
and Formulation of Testable Hypothesis, (4)
Conceptual Model Development: Conceptual
Model Measurement Endpoint Selection and
Study Design, (5) Site Assessment to
Confirm Ecological Sampling and Analysis
Plan, (6) Site Field Investigation, (7) Risk
Characterization, and (8) Risk Management.
The decision points follow steps 2 - 5 , and
8.

Additional resources may be found in the
Bibliography of the Process Document.
Included in this list are the ECO Update
bulletin series issued by the Office of
Emergency and Remedial Response.3 These
bulletins are focused discussions of elements
and topics related to CERCLA Ecological
Risk Assessments. The guidance and
direction contained in these bulletins is still
somewhat broad, therefore approval of the
proposed approach in CERCLA Ecological
Risk Assessments should be obtained from
OHA.

These regional guidance bulletins will be
dynamic documents. Bulletins will be
updated and new ones added as questions
are posed and regional practices are
developed.

This guidance does not constitute
rulemaking by the Agency, and may not be
relied on to create a substantive or
procedural right enforceable by any other
person. Region 4 reserves the right to take
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action that is at variance with this guidance.
The intent of this guidance is to aid in the
development of high-quality, single draft
risk assessments consistent with the criteria
of the OHA in its oversight role.
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DRAFT

The Preliminary Risk Evaluation (PRE) is
the initial ecological risk screening
assessment at a hazardous waste site. It
should be conducted in advance of Remedial
Investigation/Feasibility Study (RI/FS) work
plan development so the results can be used
in determining appropriate media and site-
specific sampling to adequately characterize
ecological impacts at a site. This bulletin
provides an overview of the PRE, which is
discussed in detail in Chapters 1 and 2 of
the Process Document1.

The primary purpose of the PRE is to
compare concentrations of site related
contaminants with Region 4 ecological
screening values. It is also used to develop
a conservative exposure scenario and risk
characterization for a model ecological
receptor based on contaminants which
exceed screening values. The PRE consists
of five steps:

Ecological Screening Value Comparison
Preliminary Problem Formulation
Preliminary Ecological Effects
Evaluation
Preliminary Exposure Estimate
Preliminary Risk Calculation

The last four steps are conducted only if
comparisons of site analytical data with EPA
Region 4 ecological screening values
indicate a need for further ecological risk
evaluation. See Bulletin 2 for a discussion
of Region 4 ecological risk screening values.

Preliminary Problem Formulation

The focus of the preliminary problem

formulation step is to identify categories of
potential ecological receptors that may exist
in the site area, to identify contaminants
which may pose unacceptable risks to those
receptors, and to determine contaminant
fate/transport and toxicity mechanisms.

Selection of appropriate ecological receptors
for the PRE is critical. A literature search
should be conducted for the contaminants
which exceeded Region 4 ecological
screening values to determine whether
ecological impacts are at lower trophic
levels, or through food web contamination at
higher trophic levels. The environmental
fate, transport and toxicity mechanisms of
the contaminants being addressed as well as
the environmental setting of the site should
be considered when selecting an ecological
receptor group.

To illustrate, chlorinated pesticides and
PCBs are extremely persistent in the
environment, tend to biomagnify in the food
chain, and have been shown to exhibit
ecological impacts such as egg shell thinning
in birds (DDT) and reduction of steroid
hormones necessary for successful
reproduction in mammals (PCBs). Most
inorganics do not tend to biomagnify up the
food chain, with mercury being a notable
exception; however, when present at high
levels in sediments, soil or surface water,
some metals can be toxic to plants and
animals via direct contact, uptake and/or
ingestion.

Potential ecological receptors should be
generic. At a site where contaminated lake
sediments have resulted in fish tissue



contamination, the selected ecological
receptor may be a piscivorous bird or
mammal, depending on the site
environmental setting.

Once the ecological receptor group has been
chosen, a surrogate species should be
identified to represent the broader receptor
group. The kingfisher is an example of a
surrogate species of piscivorous birds, and
a river otter may be an appropriate surrogate
species of piscivorous mammals.

Care should be taken in selecting surrogate
species to ensure that the various life history
and behavior parameters will result in a
conservative estimate of risk. The habitat
on or around the site should be capable of
supporting the animal, although it is not
necessary to document the species'
occurrence. A biologist or ecologist
familiar with the site area should be
consulted to assist in selecting an
appropriate surrogate ecological receptor
species.

The chosen species' home range should be
relatively small, and exposure parameters
such as body weight and food and water
ingestion rates should be available in the
literature. The Wildlife Exposure Factors
Handbook contains this type of information
for a variety of birds, mammals, reptiles and
amphibians, as well as an extensive
reference list of additional resources2.

Preliminary Ecological Effects Evaluation

The preliminary ecological effects evaluation
focuses on developing toxicity profiles and
toxicity reference values (TRY) for
contaminants of concern at the site, as well
determining the complete exposure pathways
that exist at the site.

Potential exposure pathways are direct
contact, inhalation/respiration, water

ingestion and food ingestion for animals,
and direct contact and root absorption for
plants. When conducting a PRE, emphasis
is usually placed on direct contact and
ingestion pathways since there is generally
more species-specific TRY information
available for these pathways.

Toxicity profiles and TRVs should be
obtained from literature sources. Toxicity
profiles describe the toxic mechanism or
action of the contaminant and the dose or
environmental concentration which causes a
specified adverse effect for the exposure
route being evaluated. TRVs are species-
specific effect levels which have been
derived from laboratory studies. The
Process Document refers to TRVs as
screening level ecotoxicity values.

The No Observed Adverse Effects Level
(NOAEL) is a TRV which expresses the
highest exposure level at which no adverse
effects have been demonstrated. The
Lowest Observed Adverse Effects Level
(LOAEL) is a TRV which expresses the
lowest exposure level or dose shown to
produce adverse effects such as reduced
growth, impaired reproduction or increased
mortality.

For the ingestion exposure pathway,
NOAELs and LOAELs are most often
expressed in units of: grams of
contaminant/kilogram body weight/day
(g/kg/d). A TRV should be the most
conservative available from the literature for
the chemical and surrogate species under
consideration. If the LOAEL is the only
TRV available for a contaminant, then the
NOAEL should be estimated by dividing the
LOAEL by 10.

For some surrogate ecological receptor
species, TRV literature values will be
unavailable. Alternate values for a species
in the same or closely related ecological
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receptor group that the site habitat could
support may be used. For example, if the
kingfisher is being used as a surrogate
species for the broader ecological receptor
group of piscivorous birds, but there are no
Literature TRVs for the kingfisher, available
NOAELs or LOAELs for a similar sized
fish eating bird could be used. This is
acceptable at the preliminary evaluation
point in the process, but increases the level
of uncertainty in the results of the PRE.

An exposure pathway which is also
commonly encountered in ecological risk
assessments is direct contact with
contaminated environmental media. This is
particularly the case for exposure of aquatic
receptors to contaminated surface water
and/or sediments. TRVs for this pathway
are usually developed by conducting toxicity
bioassays with the contaminated medium
using standard test organisms. Resultant
TRVs are expressed as the contaminant
concentration which causes adverse effects
to a certain percentage of the test organisms.
A TRV commonly derived from toxicity
bioassays is the LC30, which is the
contaminant concentration that is lethal to 50
percent of the test organisms.

The U.S. Fish and Wildlife Service has
published Contaminant Hazard Reviews for
more than 20 organic and inorganic
contaminants commonly encountered at
hazardous waste sites. These reviews
provide a summary of available literature on
ecological and lexicological effects and
TRVs of contaminants in the environment
with special reference to fish and wildlife
resources. To obtain copies of the
Contaminant Hazard Reviews, contact the
Publications Unit, U.S. Fish and Wildlife
Service, 1849 C Street, N.W., Mail Stop
130, Webb Building, Washington, D.C.
20240. (703)358-1711.

Preliminary Exposure Estimate

The preliminary exposure estimate involves
the selection of exposure parameters for use
in calculating a daily exposure dose for the
selected receptor species. In the absence of
adequate site-specific information or
literature values, conservative assumptions
are to be used in the preliminary exposure
estimate.

Exposure parameters include bioavailability
of contaminants, bioaccumulation factors
(BAF) and surrogate species body weight,
food and water ingestion rate, and area-use
factor.

For the PRE, area use factor is assumed to
be 100 percent, i.e., the surrogate species'
home range is considered to be encompassed
entirely by the highly contaminated areas of
the site. It is therefore important to select a
surrogate species with a small home range
to represent the ecological receptors of
concern.

The bioavailability of contaminants at the
site is also assumed to be 100 percent
because few chemicals have been tested for
bioavailability, and because later steps in the
ecological risk assessment process provide
an opportunity for this issue to be
specifically addressed.

Values for surrogate species body weight
and food and water ingestion rates should be
the most conservative available from the
literature in order to maximize exposure.

Food web modeling is often necessary to
predict concentrations of contaminants which
would be available in food items of
ecological receptors at higher trophic levels.
Conservative literature values for
contaminant BAFs should be used to avoid
understating ecological risk in the PRE.
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The preliminary exposure evaluation coupled
with site specific analytical data and food
web modeling will result in a daily exposure
dose received by the receptor species via
consumption of contaminated food and/or
water. The table following this bulletin
gives an example of daily exposure dose
calculation based on site conditions at a
Surerfund site in Region 4. In this example,
the surrogate receptor species is the green
heron, the contaminants are chlorinated
pesticides, and the contaminated media are
surface water and sediment in a small
stream adjacent to the site.

Preliminary Risk Calculation

The preliminary risk calculation uses the
hazard quotient (HQ) method as an indicator
of the risks posed to the surrogate ecological
receptor from exposure to site-related
contaminants.

The HQ method compares the estimated
exposure level or daily dose to literature
derived TRVs for each contaminant under
consideration. Once again, in order to
produce the most conservative estimate of
risk at the screening stage, the NOAEL (or
LOAEL/10) for the contaminant and species
of concern should be used as the HQ
denominator.

When more than one contaminant is
involved in the risk calculation, it is
appropriate to sum the HQs if the
compounds exhibit consistent modes of
toxicity and effect endpoints. The sum of
two or more HQs is referred to as a hazard
index (HI).

Section 2.3 of the Process Document
explains the HQ method and several points
to keep in mind when interpreting the results
of this calculation. A NOAEL-based HQ or
HI of greater than one indicates an exposure
level at which adverse ecological effects

may occur. There is no implied linear
relationship, however, between the
magnitude of the HQ or HI and the
likelihood or magnitude of adverse
ecological impacts. The results of the risk
calculation should only be used to aid in
determining a further course of action for
the ecological risk assessment.

A NOAEL-based HQ or ffl of less than one
indicates an exposure level at which adverse
ecological effects are unlikely to occur, due
to the conservative assumptions which were
made throughout the PRE. If a LOAEL/10
is the only TRV available for the risk
calculation, a resultant HQ or HI near to but
less than 1.0 may be indicative of potential
ecological impacts to the receptor species.
In this case, further refinement of the
assumptions used in the effects and exposure
analyses would be required to determine
whether to continue the ecological risk
assessment.

Again, it is stressed that EPA uses
conservative assumptions during all steps of
the PRE to avoid understating risk. It is
also important to note that the decision made
at the end of the preliminary risk calculation
will not set a cleanup goal. Instead, one of
the following will be decided: 1) The
ecological risk assessment should be
continued to develop a site-specific clean up
goal or to reduce uncertainty in the
evaluation of risk; or, 2) The preliminary
screening is adequate to determine that little
or no ecological risk exists.
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Dally Exposure Dose Calculations for Green Heron
Based on Surface Water and Sediment

Contaminated with Chlorinated Pesticides

coc
Max
SC BAFinv

(mg/g)

Max
1C BAFfish

(mg/g)

Max
FC

(mg/g)
IR

(9/d)
IFI

(mg/d)

Max
we

(mg/L)
IRW

(Uday)
IW SFF

(mg/day)
BW
(kg)

Max
0

(mg/Vg/d)

PESTICIDES/PCBs
alpha-BHC
beta-BHC
deKa-BHC
4.4-.DDD
Dktldrln
Endrin

O.OOE+00 6.50E-05 0.023 1.50E-06 1 0.25 5.98E-06
2.20E-05 12.9 2.84E-04 18.9 4.16E-04 48 2.00E-02 1.40E-04 0.023 3.22E-06 1 0.25 7.98E-02
O.OOE+00 8.30E-05 0.023 1.91E-06 1 0.25 7.64E-06
2.10E-04 12.9 2.71E-03 18.9 3.97E-03 48 1.91E-01 O.OOE+00 0.023 O.OOE+00 1 0.25 7.62E-01
O.OOE+00 1.10E-04 0.023 2,53E-06 1 0.25 1.01E-05
O.OOE+00 1.10E-04 0.023 2.S3E-06 1 0.25 1.01E-05

COC • contaminant of concern
SC • sediment concentration
IR »ingeston rate of species of concern
IFI » fish + insect ingestion dose rate
BAFfish • bioaccumulation factor for fish
BAFinv - bioaccumulation factor for invertebrates

1C * invertebrate concentration
FC «fish concentration
SFF » site foraging frequency
BW* body weight

WC - water concentration
D * exposure dose
IW * water ingestion dose rate
IRW - ingestion rate of water

where:
1C'

FC'

IFI.

(IFI + IW) x SFF
BW

SC x BAFinv

SC x BAFfish

(1C + FC)IR/2

WC x IRW
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Ecological screening values are based on
contaminant levels associated with a low
probability of unacceptable risks to
ecological receptors. The Office of Health
Assessment (OHA) has developed the
attached tables for use at Region 4
hazardous waste sites. Since these numbers
are based on conservative endpoints and
sensitive ecological effects data, they
represent a preliminary screening of site
contaminant levels to determine if there is a
need to conduct further investigations at the
site. Ecological screening values should
not be used as remediation levels.

Preliminary screening values for
contaminants which lack Region 4 Waste
Management Division Ecological Screening
Values should be proposed and submitted to
the OHA for approval. If at all possible
these screening values should be based on
ecotoxicological information from sources
such as scientific literature, computer
databases, etc. As information is submitted
to this office for review or as new
information becomes available, these Region
4 screening values may be modified and
additional screening values added.

Exceedences of the ecological screening
values may indicate the need for further
evaluation of the potential ecological risks
posed by the site. The decision concerning
the necessity for evaluation requires the
weighing of such factors as the frequency,
magnitude, and pattern of these
exceedences. The basis of the screening
values should also be considered when

making the decision for the collection of
additional data. An exceedence may result
in the retention of that contaminant for
further evaluation even though its frequency
of detection may be low. The sampling may
indicate a "hot spot" which would be
addressed by future investigations.

Surface Water Screening Values

The surface water screening values (which
exist for both Freshwater [Table 1] and
Saltwater [Table 2] surface waters) were
derived from the Screening Worksheet
prepared by the Region 4 Water
Management Division.1 These values were
obtained from Water Quality Criteria
documents and represent the chronic ambient
water quality criteria values for the
protection of aquatic life. If there was
insufficient information available to derive a
criterion, the lowest reported effect level
was used with the application of a safety
factor of ten to protect for a more sensitive
species. A safety factor of ten was also
used to derive a chronic value if only acute
information was available.

The ambient surface water quality criteria
are intended to protect 95 % of the species,
95% of the time. If there is reason to
believe that a more sensitive species is
present at the site, such that surface water
contaminant levels below the chronic
ambient water quality values may pose
unacceptable risks, more protective site-
specific surface water screening values may
be developed.



Sediment Screening Values

Sediment screening values (Table 3) are
derived from statistical interpretation of
effects databases obtained from the literature
as reported in publications from the State of
Florida, the National Oceanic and
Atmospheric Administration, and a joint
publication by Long et a/.2-3'4 These values
are generally based on observations of direct
toxicity. When the Contract Laboratory
Program's (CLP) practical quantification
limit (PQL) is above the effect level the
screening value defaults to the PQL. For
those contaminants whose screening values
are based on the PQL, data reported below
the required quantification limit (e.g., J-
flagged data) should be compared to the
Effects Level number.

Although the sediment screening values have
been developed from a database containing
information from studies conducted
predominantly in marine environments,
personal communication with the authors of
the studies indicate that corresponding
values being developed from a freshwater
database are within a factor of three of the
marine based numbers. The existing values
will be used for freshwater sites until a
separate freshwater screening value table is
developed.

Soil Screening Values

Terrestrial assessments are one of the least
developed aspects of Ecological Risk
Assessment and screening values for this
component have not been drafted by EPA.
Site-specific soil screening values may be
submitted based on. information concerning
potential effects for contaminants whose
mode of toxicity is through direct exposure
(e.g., soil invertebrates such as
earthworms). For those contaminants which

biomagnify, screening values may be back-
calculated from acceptable tissue levels in
prey items, through two trophic transfers
from the abiotic medium. Screening values
should be based on contaminant levels
associated with ecological effects, instead of
area or regional background levels.

Wildlife Screening Values

Wildlife screening values may serve to
indicate if tissue residues pose potential risks
to predatory ecological receptors (e.g.,
Toxicity Reference Values, TRVs). The
contaminant exposure is generally expressed
as a daily dietary exposure with the units of
mg of contaminant, per kilogram body
weight of the receptor per day (mg/kg/day).
Currently there is limited information
concerning tissue contaminant levels which
would pose potential risks to predatory
ecological receptors. Site-specific wildlife
screening values may be submitted based on
ecotoxicological information from sources
such as scientific literature, computer
databases, etc. These values may be
refined, if necessary, in the Ecological Risk
Assessment.

The use of Food and Drug Administration
(FDA) Action Levels may be used to
suggest risks to ecological receptors if tissue
residues exceed these values, but FDA
Action Levels should not be considered
protective of ecological receptors. FDA
levels are derived using human health
exposure assumptions from ingesting
contaminated food items obtained from
commercial sources (e.g., fish markets).
Ecological receptors may show adverse
effects at contaminant concentrations below
the FDA level due to greater exposures,
important factors include their: lower body
weight, exposure to higher dose levels by
more frequent ingestion of contaminated
prey, and innate greater sensitivity to the
contaminants.
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Ground Water Screening Values

The potential impacts of contaminated
ground water on ecological receptors, either
directly (e.g., cave-dwelling ecological
receptors) or indirectly through existing or
potential discharge to sediments, seeps, and
surface water must be considered.

The maximum ground water contaminant
concentrations should be compared to the
surface water screening values as a
conservative scenario (e.g., no attenuation,
dilution, etc.).
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Table 1. Region 4 Waste Management Division
Freshwater Surface Water Screening Values

for
Hazardous Waste Sites1

Compound

Priority Pollutants

Antimony
Arsenic HI
Beryllium
Cadmium2

Chromium (HI)2

Chromium (VI)
Copper2

Lead2

Mercury
Nickel2

Selenium

Silver2

Thallium

Zinc2

Cyanide

2,3,7,8-TCDD-Dioxin

Acrolein
Acrylonitrile
Benzene
Bromoform
Carbon Tetrachloride
Chlorobenzene

Acute Screening
Values (ug/L)

1300 (2s)

360*
16 (6s)

1.79*
984.32*
16*
9.22*

33.78*
2.40*

789.00*

20.00*

1.23*
140.00(3s)

65.04*
22*

0.1

6.8(3s)
755 (4s)
530 (7s)

2930 (2s)
3520 (3s)
1950 (5s)

Chronic Screening
Values (ug/L)

160 (2s)

190*
0.53 (Is)
0.66*

117.32*
11*
6.54*
1.32*
0.012*3

87.71*
5.00*
0.012(ls)
4.00 (2s)

58.91*
5.2*

0.000013

2.1 (Is)
75.5
53

293
352
195
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Table 1. Freshwater Surface Water Screening Values (continued)

Compound

2-Chloroethylvinyl Ether

Chloroform
1 ,2-Dichloroethane

1 , 1 -Dichloroethylene
1 ,2-Dichloropropane
1,3-Dichloropropylene (cis and trans)

Ethylbenzene
Methyl Bromide

Methyl Chloride
Methylene Chloride

1 , 1 ,2 ,2-Tetrachloroethane
Tetrachloroethylene
Toluene

1 ,2-Trans-Dichloroethylene

1,1,1 -Trichloroethane

1,1,2-Trichloroethane

2-Chlorophenol

2 ,4-Dichlorophenol

2 , 4-Dimethylphenol

2-Methyl-4,6-Dinitrophenol (4,6-
Dinitro-O-Cresol)

2 ,4-Dinitrophenol
2-Nitrophenol

4-Nitrophenol

3-Methyl-4-Chlorophenol
(P-Chloro-M-Cersol)

Acute Screening
Value (ug/L)

35400 (Is)

2890 (3s)
11 800 (3s)
3030 (3s)
5250 (3s)
606 (2s)

4530 (5s)
1100 (Is)

55000 (Is)
19300 (3s)

932 (3s)

528 (5s)
1750 (5s)

13500 (Is)

5280 (2s)

3600 (3s)

438 (5s)
202 (3s)

212 (3s)

23 (4s)

62 (3s)
-

828 (3s)

3 (Is)

Chronic Screening
Values (ug/L)

3540

289

2000 (Is)
303
525
24.4 (Is)

453
110

5500
1930
240 (Is)

84 (Is)
175

1350

528
940 (Is)

43.8
36.5 (Is)

21.2

2.3

6.2
3500

82.8

0.3
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Table 1. Freshwater Surface Water Screening Values (continued)

Compound

Pentachlorophenol4 (pH 7.8)

Phenol
2,4, 6-Trichlorophenol

Acenaphthene

Benzidine

Bis(2-Chloroethyl) Ether

Bis(2-Ethylhexyl) Phthalate

4-BromophenylPhenyl Phthalate

Butylbenzyl Phthalate

1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Diethyl Phthalate

Dimethyl Phthalate

Di-n-Butyl Phthalate
2 ,4-Dinitrotoluene
1 ,2-Diphenylhydrazine

Fluoranthene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane
Isophorone
Naphthalene
Nitrobenzene

Acute Screening
Value (ug/L)

20 *

1020(16s)
32 (3s)

170 (2s)

250 (4s)

23800 (Is)
11 10 (2s)

36(2s)
330(4s)

158(4s)
502(3s)
112(5s)

5210(2s)

3300(2s)

94(6s)
3100(2s)

27(2s)

398(2s)

9(5s)

0.7(4s)

98(5s)
11700(2s)

230(4s)

2700(2s)

Chronic Screening
Values (ug/L)

13*
256 (Is)

3.2

17

25

2380
<0.3 (2s)
12.2 (Is)
22 (2s)

15.8 (3s)
50.2
11.2

521

330
9.4

310
2.7

39.8

0.93(ls)

0.07

9.8
1170

62(ls)
270
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Table 1. Freshwater Surface Water Screening Values (continued)

Compound

N-Nitrosodiphenylamine

1 ,2,4-Trichlorobenzene

Aldrin
a-BHC

b-BHC

g-BHC (Lindane)

Chlordane
4,4' -DDT

4,4'-DDE

4,4'-DDD

Dieldrin

a-Endosulfan
b-Endosulfan
Endrin

Heptachlor

Heptachlor Epoxide

PCB-1242

PCB-1254

PCB-1221

PCB-1232

PCB-1248

PCB-1260

PCB-1016

Toxaphene

Acute Screening
Value (ug/L)

585(2s)
150(4s)

3*
-
-

2*
2.4'

1.1*
105(ls)

0.064(8s)
2.5*

0.22'

0.22*
0.18*
0.52*
0.52*

0.2(7s)

0.2(7s)
0.2(7s)

0.2(7s)

0.2(7s)

0.2(7s)
0.2(7s)

0.73*

Chronic Screening
Values (ug/L)

58.5
44.9 (Is)

0.3
500s

50005

0.08*
0.0043*3

0.001*
10.5
0.0064
0.0019*3

0.056*

0.056*
0.0023*3

0.0038*3

0.0038*3

0.014*

0.014*
0.014*

0.014*

0.014*

0.014*

0.014*

0.0002*3
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Table 1. Freshwater Surface Water Screening Values (continued)

Compound

Non-priority Pollutants

Aluminum
(pH 6.5 - 9.0)
Boron

Chloride
Chlorine (TRC)

Chloropyrifos
Demeton

Guthion

Iron

Malathion

Methoxychlor
Mirex

Oil and Grease
Parathion
Pentachlorobenzene

PH

Sulfide (Sr, HS-)

1,2,4,5 -Tetrachlorobenzene
Tributyltin

Acute Screening
Value (ug/L)

750*

-

860,000*
19*

0.083*
-
-
-
-
-

-
-

0.065*
250

-
-

250
-

Chronic Screening
Values (ug/L)

87*

750*6

230,000*

11*

0.041*

0.1*

0.01*

1000*

0.1*

0.03*
0.001*

0.01* Low LC50

0.013*

50
6.5 - 9.0*

2*
50
0.026
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Table 1. Freshwater Surface Water Screening Values (continued)

Based on Region IV Water Management Division, Water Quality Standards Unit's Screening
T.istList.
Hardness (mg/L as CaCO3): 50.0
pH: 6
*: Criteria
s: Number of Species

2 Hardness Dependent
Based on the following equations:

Compound

Cadmium

Chromium HI
Copper

Lead

Nickel

Silver

Zinc

Acute Screening Value
e(1.128(hH)-3.828)

e(0.819(lnH) +3.688)

_(0.9422(lnH)-1.464)c

e(1.773(taH)-1.46)

e(O.S46(lnH)+3.3612

e(1.72(taH)-6.52)

e(0.8473(lnH) +0.8604)

Chronic Screening Value
e(0.7852(taH)-3.49)

e(0.819(lnH) + 1.561)

e(0.8545(lnH)-1.4«)

e(l.273(toH)-*.705)

_(O.S46(lnH) + 1.1645)
C

~(O.S473(lnH)+0.7614)
C

3 Based on the marketability of fish. The use of other values which may have greater ecological
significance may be considered.

4 pH Dependent.
Based on the following equation:

Compound

Pentachlorophenol

Acute Screening Value
e(1.00SpH-4.83)

Chronic Screening Value
e(1.005pH-5.29)

5 Lowest plant value reported

For long term irrigation of sensitive crops (minimum standard)
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Table 2. Region 4 Waste Management Division
Saltwater Surface Water Screening Values

for
Hazardous Waste Sites1

Compound

Priority Pollutants

Antimony
Arsenic HI

Beryllium

Cadmium
Chromium (HI)

Chromium (VI)

Copper

Lead

Mercury

Nickel

Selenium
Silver

Thallium

Zinc

Cyanide

2,3,7,8-TCDD-Dioxin

Acrolein
Acrylonitrile

Benzene

Bromoform

Carbon Tetrachloride

Acute Screening
Value (ug/L)

-

69*
-

43'
1030 (2s)
1100*

2.9'
220*

2.1'
75*

300*
2.3*

213 (3s)
95*

1*

-

5.5(ls)
-

1090 (6s)
1790 (2s)

15000 (Is)

Chronic Screening
Values (ug/L)

-

36*
-

9.3*
103
50*
2.9*
8.5*

0.025*2

8.3*
71*
0.23 (Is)

21.3

86*
1*

O.OOOOl2

0.55
-

109
640 (Is)

1500
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Table 2. Saltwater Surface Water Screening Values (continued)

Compound

Chlorobenzene
2-Chloroethylvinyl Ether

Chloroform

1 ,2-Dichloroethane
1 , 1-Dichloroethylene
1 ,2-Dichloropropane
1,3-Dichloropropylene (cis and trans)
Ethylbenzene

Methyl Bromide
Methyl Chloride

Methylene Chloride
1 , 1 ,2 ,2-Tetrachloroethane

Tetrachloroethylene
Toluene
1 ,2-Trans-Dichloroethylene

1,1,1 -Trichloroethane

1,1,2-Trichloroethane

2-Chlorophenol
2 ,4-Dichlorophenol
2 , 4-Dimethylphenol

2-Methyl-4,6-Dinitrophenol (4,6-
Dinitro-O-Cresol)
2 ,4-Dinitrophenol
2-Nitrophenol

4-Nitrophenol

Acute Screening
Value (ug/L)

1050 (2s)
-

8150 (Is)
11300 (Is)

22400 (3s)
24000 (Is)

79 (2s)
43 (5s)

1200 (Is)
27000 (Is)
25600 (2s)

902 (2s)

1020 (Is)

370 (5s)
-

3120 (2s)
-

-
-
-
-

485 (3s)
-

717 (2s)

Chronic Screening
Values (ug/L)

105
-

815
1130
2240
2400

7.9

4.3

120

2700

2560

90.2

45 (Is)

37
-

312
-

-

-

-

-

48.5
-

71.7
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Table 2. Saltwater Surface Water Screening Values (continued)

Compound

3-Methyl-4-Chlorophenol
(P-Chloro-M-Cresol)

Pentachlorophenol3

Phenol
2 ,4, 6-Trichlorophenol

Acenaphthene
Benzidine

Bis(2-Chloroethyl) Ether
Bis(2-Ethylhexyl) Phthalate

4-BromophenylPhenyl
Ether

Butylbenzyl Phthalate
1 ,2-Dichlorobenzene

1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene

Diethyl Phthalate
Dimethyl Phthalate
Di-n-Butyl Phthalate

2 , 4-Dinitrotoluene

1 ,2-Diphenylhydrazine

Fluoranthene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachlproethane

Isophorone

Acute Screening
Value (ug/L)

-

13*
580 (4s)

-

97 (2s)
-
-
-

-

294.4(2s)
197(3s)

285(2s)
199(2s)

759(2s)
5800(2s)

-
-
-

4(2s)

3.2(4s)
0.7(6s)
94(2s)

1290(ls)

Chronic Screening
Values (ug/L)

-

7.9*

58
-

9.7
-
-
-

-

29.4

19.7

28.5
19.9
75.9

580
3.44

-

-

1.6 (Is)
0.32
0.07
9.4

129
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Table 2. Saltwater Surface Water Screening Values (continued)

Compound

Naphthalene

Nitrobenzene

N-Nitrosodiphenylamine

1 ,2,4-Trichlorobenzene

Aldrin

a-BHC

b-BHC

g-BHC (Lindane)

Chlordane

4,4'-DDT

4,4'-DDE

4,4'-DDD

Dieldrin
a-Endosulfan

b-Endosulfan

Endrin

Heptachlor
Heptachlor Epoxide
PCB-1242

PCB-1254

PCB-1221

PCB-1232

PCB-1248

PCB-1260

PCB-1016

Acute Screening
Value (ug/L)

235(3s)

668(2s)

330000(ls)

45(2s)

1.3*
-
-

0.16*
0.09*
0.13*

1.4(18)

0.25(3s)

0.71*
0.034'

0.034'

0.037*

0.053*

0.053*
1.05(3s)
1.05(3s)
1.05(3s)

1.05(3s)

1.05(3s)
1.05(3s)
1.05(3s)

Chronic Screening
Values (ug/L)

23.5
66.8

33000

4.5

0.13
14004

-

0.016
0.004*2

0.001*

0.14

0.025

0.0019*2

0.0087*
0.0087*

0.0023*2

0.0036*2

0.0036*2

0.03*
0.03*
0.03*

0.03*

0.03*
0.03*
0.03*
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Table 2. Saltwater Surface Water Screening Values (continued)

Compound

Toxaphene

Non-priority Pollutants

Aluminum
(pH 6.5 - 9.0)
Ammonia

Boron

Chloride
Chlorine (TRC)

Chloropyrifos
Demeton

Guthion

Iron

Malathion

Methoxychlor

Mirex
N-nitrosopyrrolidene

Oil and Grease
Parathion

Pentachlorobenzene
Phosphorus (elemental)
pH
Sulfide (Sr, HS-)

1,2,4,5 -Tetrachlorobenzene

Tributyltin (Advisory)

Acute Screening
Value (ug/L)

0.21*

-

5

-

-

13*
0.011'
-
-
-
-
-
-

3300000
-

1.78(2s)

160
-

-

-

160
-

Chronic Screening
Values (ug/L)

0.0002*2

-

s

-
-

7.5'
0.0056*
0.1*
0.01*
-

o.r
0.03*
0.001*
-

O.l'LowLCjo
0.178

129
0.1*

6.5 - 8.5
2

129

0.01
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Table 2. Saltwater Surface Water Screening Values (continued)

1 Based on Region IV Water Management Division, Water Quality Standards Unit's Screening
List.
" : Criteria
s : Number of Species
2 Based on the marketability of fish. The use of other values which may have greater

ecological significance may be considered.
3 pH Dependent.

Based on the following equation:

1 Compound

Pentachlorophenol

Acute Screening Value
e(1.005pH-4.83)

Chronic Screening Value
_(1.005pH-5.29)G

4 Lowest Plant Value Reported
5 See table/Ambient WQCrit./Ammonia (Salt H2O) 440/5-88-004
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Table 3. REGION 4 WASTE MANAGEMENT DIVISION
SEDIMENT SCREENING VALUES

for
HAZARDOUS WASTE SITES

Chemical Analyte Effects
Value

CLP PQL1 I! Screening
1 Value

Metals (ppm)

Antimony

Arsenic
Cadmium

Chromium
Copper
Lead

Mercury

Nickel

Silver
Zinc

22

7.243

0.6763

52.33

18.73

30.23

0.133

15.94

0.7333

1243

12

2
1

2
5

0.6
0.02

8
2
4

12

7.24

1

52.3
18.7
30.2

0.13

15.9
2

124

Organics (ppb)

p,p'-DDD

DDD

p,p'-DDE

DDE

p,p'-DDT

DDT

Total DDT

Chlordane
Dieldrin

Endrin

Lindane (gamma-BHC)

1.223

22

2.073

22

1.193

I2

1.584

0.52

0.022

0.022

0.323

3.3
3.3

3.3
3.3
3.3
3.3

3.3
1.7
3.3
3.3
3.3

3.3

3.3

3.3
3.3
3.3
3.3

3.3
1.7
3.3
3.3
3.3
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Table 3. Sediment Screening Values (continued)

Chemical Analyte Effects I CLP PQL
Value ||

Screening
Value

Organics (ppb)

Total PCBs

Bis(2-ethylhexyl)phthalate
Acenaphthene
Acenaphthylene
Anthracene

Fluorene
2-Methyl Naphthalene
Naphthalene
Phenanthrene
Low Molecular Weight PAHs

Benzo(a)anthracene

Benzo(a)pyrene

Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Pyrene

High Molecular Weight PAHs

Total PAHs

21.63

1823

6.713

5.873

46.93

21.23

20.23

34. 63

86.73

3123

74. 83

88.83

1083

6.223

1133

1533

6553

16843

33
(67 for
Aroclor 1221)

3.6

330

330
330
330
330
330
330

330
330
330
330

330

330
330
330
330

33
(67 for
Aroclor
1221)

182

330
330
330
330
330
330
330

330
330
330
330

330

330
330
655

1684

'Contract Laboratory Program Practical Quantification Limit
2Long, Edward R., and Lee G. Morgan. 1991. The Potential for Biological Effects of Sediment-
Sorbed Contaminants Tested in the National Status and Trends Program. NOAA Technical
Memorandum NOS OMA 52
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Table 3. Sediment Screening Values (continued)

3MacDonald, D.D. 1994. Approach to the Assessment of Sediment Quality in Florida Coastal
Waters. Florida Department of Environmental Protection.

4Long, Edward R., Donald D. MacDonald, Sherri L. Smith, and Fred D. Calder. 1995.
Incidence of Adverse Biological Effects within Ranges of Chemical Concentrations in Marine
and Estuarine Sediments. Environmental Management 19(l):81-97.
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An Ecological Risk Assessment (ERA)
should be conducted at a hazardous waste
site if the result of the Preliminary Risk
Evaluation (PRE, see Ecological Risk
Assessment Bulletin No. 1) indicates that
there is a likelihood of impacts to ecological
receptors from exposure to site related
contaminants. The first and most important
step in the ERA is the selection of
appropriate assessment and measurement
endpoints. Assessment and measurement
endpoint selection is discussed in detail in
Chapters 3 and 4 of the Process Document,
along with other components of the ERA
planning process such as defining testable
hypotheses, formulating the site conceptual
model and designing the field study.1

The following definitions of assessment and
measurement endpoints are contained in
Risk Assessment Guidance for Superfiind:
Volume II, Environmental Evaluation
Manual, Interim FinaP. An assessment
endpoint is the explicit expression of an
environmental value that is to be protected.
A measurement endpoint is a measurable
ecological characteristic that is related to the
environmental value chosen as the
assessment endpoint.

An easy way to envision the difference
between assessment and measurement
endpoints is to consider the decline in
numbers of some species of piscivorous
birds such as the bald eagle (Haliaeetus
leucocephalus), brown pelican (Pelicanus
occidentalis) and osprey (Pandion haliaetus)
which was well documented 20 years ago.
This phenomenon was caused at least in part
by decreased reproduction due to egg shell

thinning induced by dietary exposure to
DDT in forage fish.

If one were conducting an ERA at a
hazardous waste site where DDT has
migrated into a surface water body, an
assessment endpoint could be the
maintenance of reproductive success in a
population of piscivorous birds which
utilizes the contaminated aquatic system as
a foraging area. The measurement endpoint
in this case would be concentrations of DDT
in forage fish tissue consumed by
piscivorous birds. Measured (not modeled,
as in the PRE) concentrations of DDT
residues in forage fish tissue from the
contaminated area could be converted to a
daily dose using life history and ingestion
rate parameters for the piscivorous bird
being considered. This exposure level could
then be compared with a literature derived
Toxicity Reference Value (TRY) for DDT
related to eggshell thinning in the ecological
receptor species. Resultant hazard quotients
(HQ, see Ecological Risk Assessment
Bulletin No. 1) would indicate the
magnitude of potential risks to receptors
from consumption of contaminated fish.

One problem with using fish tissue residues
as a measurement endpoint is that fish are
mobile and many species are migratory.
Tissue residue levels could be due to site
contamination, area-wide (background)
contamination, or another source. It is
important, therefore, to obtain tissue
samples from non-migratory fish which have
a small home range relative to the
contaminated area.



The results of the PRE should aid in the
selection of assessment and measurement
endpoints, however, for the ERA, additional
literature review is usually required to better
define stressor characteristics (e.g., fate and
transport), receptor specific effects, toxicity
and the most appropriate endpoints to be
evaluated.

Following assessment and measurement
endpoint selection and development of a
testable hypothesis and site conceptual
model, a study plan is designed to ensure
that adequate data are collected to support
the ecological component of the Baseline
Risk Assessment and Remedial Investigation
and Feasibility Study (RI/FS). There are a
limited number of fundamental approaches
for conducting site specific investigations on
ecological impacts of hazardous substances.
Tissue residue studies, population or
community evaluations and toxicity testing
are the three methodologies most commonly
used. The appropriate methodology will
depend on the assessment and measurement
endpoints selected in the previous steps.
However, none of the methods can be
successful without a full understanding of
the ecotoxicological properties of the
contaminants, their migration pathways, and
complete exposure routes at the site.

Tissue residue studies are most useful for
predicting ecological risk from contaminants
which bioaccumulate or biomagnify in the
food web, resulting in impacts to upper
trophic level receptors via the ingestion
pathway. In the DDT example above,
whole body residue analysis of forage fish
likely to be consumed by piscivorous birds
would be the most appropriate methodology
to assess the measurement endpoint.

Toxicity testing is most commonly employed
to determine potential risk via direct contact
with contaminated surface water, soil or
sediment. Toxicity testing must be carefully
designed to ensure that the proper test

species are used for the environmental
medium being evaluated. For example, a
benthic macroinvertebrate such as Hyalella
should be used as a test subject in
freshwater sediment toxicity tests rather than
a free-swimming organisms such as
Ceriodaphnia.

Community or population evaluations
involve floral or fauna! field surveys and the
computation of species diversity and
richness indices. Results of these studies
should not be used as measurement
endpoints for a hazardous waste site ERA
because the various diversity and richness
indices were not developed to measure
ecological impacts of hazardous materials in
the environment. Natural variability in
population and community structure, lack of
sensitivity of some species to some
contaminants and impacts to
population/community structure from non-
chemical stressors make the interpretation of
these studies difficult in the context of
assessing ecological impacts of hazardous
waste sites.

Conducting an ERA as presented in the
Process Document involves a focus of time
and work in the planning phase and the
selection of assessment and measurement
endpoints. This is necessary in order to
design an ERA which will allow an adequate
understanding of potential risks at the site
and provide enough information to establish
site clean up goals for protection of
ecological resources.

References

1. Ecological Risk Assessment Guidance for
Superjund: Process for Designing and
Conducting Ecological Risk Assessments.
Review Draft. September 1994.

2. Risk Assessment Guidance for Superfitnd,
Volume II. Environmental Evaluation Manual.
Interim Final. March 1989, EPA/540/1-
89/001.

3-2 11/95



Vnittd States
Environmental Protection Agency
Region 4

Wait* Management Dnirion
345 Courtand Street, NB
Atlanta, CA 30365

Supplemental Guidance
to RAGS:

Region 4 Bulletins
Office of Health Astetntenl (404) 347-1586

NATURAL
RESOURCE
TRUSTEES
Ecological Risk Assessment
Bulletin No. 4
November, 1995

DRAFT

The participation of the natural resource
trustees (state, federal, including federal
departments managing resources potentially
impacted by NPL sites such as the
departments of Defense, Energy, Interior, or
Agriculture, or other entities, e.g. Native
American tribes) in the CERCLA process is
not only encouraged but required. Early
notification of natural resource trustees by
the site managers (e.g. RPMs, OSCs) should
produce more efficient investigations of
NPL sites and result in more timely
decisions. In addition, early notification
will provide the initial information to assist
the natural resource trustees in completing
their mandates and responsibilities in
determining impacts to their trust resources.

FEDERAL NATURAL RESOURCE
TRUSTEES

Department of the Interior

The Office of Environmental Compliance
and Planning (OEPC) is the natural resource
trustee contact for the Department of
Interior (DOI). The Regional
Environmental Officer in DOI'S Region 4 is
located in Atlanta and is the individual who
should be contacted. The Department of
Interior agencies include the United States
Fish and Wildlife Service, the United States
Geological Survey, the National Park
Service, the Minerals Management Service,
the Bureau of Reclamation, Bureau of Land
Management, and the Bureau of Indian
Affairs. The DOI agency which is most
often involved with ecological impacts of

hazardous waste sites is the United States
Fish and Wildlife Service (USFWS). The
regional USFWS for the Region 4 states is
also located in Atlanta. A listing of the
regional and field office contaminant
specialist contacts is included.

National Oceanic and Atmospheric
Administration

The Secretary of the Department of
Commerce has delegated the natural
resource trustee responsibilities to the
Administrator of the National Oceanic and
Atmospheric Administration (NOAA).
NOAA is represented in the EPA Region 4
office by the Coastal Resource Coordinator.

Other Federal Agencies

Federal agencies which own or manage land
or resources potentially impacted by the
release of contaminants will also have a
natural resource trustee role. Examples
include the Department of Defense, which is
a trustee for all military installations; the
Department of Energy, which is a trustee
for their facilities; the Department of
Agriculture, which is a trustee for sites
which would impact land they manage, such
as national forests or their laboratories; and
the Department of Interior, National Park
Service, which is a trustee for land that they
manage (e.g. national parks and
monuments).

STATE NATURAL RESOURCE
TRUSTEES



The State Governor designates certain state
officials as trustees for those natural
resources belonging to, or controlled by the
State. The state natural resource trustee
responsibilities may be divided among the
state regulatory agency, the state wildlife
and fisheries agency, and the office of the
Governor. A list of the trustees for the
states in Region 4 is attached.

OTHER TRUSTEES

Other entities which may serve a trustee
function include American Indian tribes
whose property may be impacted by an NPL
site.

NATURAL RESOURCE DAMAGE
ASSESSMENTS

If there has been injury or lost use of natural
resources due to an NPL site, the natural
resource trustees may sue for damages to
restore resources. Ideally the remedy
selected for an operable unit at a site will
reduce the risks posed to ecological
receptors to acceptable levels, including
those trust resources under the jurisdiction
of the natural resource trustees. However,
EPA and the natural resource trustees may
disagree on the protectiveness of the selected
remedy. This disagreement may be due to
a difference of opinion concerning
contaminant levels which are protective of
ecological receptors, or pertaining to the
balancing of the beneficial aspects of the
remedy in reducing contaminant levels to
acceptable risk levels versus its detrimental
aspects such as habitat destruction. This
balance may result in remedial goals which
exceed the contaminant concentrations
posing risks to the receptor in terms of
contaminant exposure exclusively. In such
cases the natural resource trustees may
conduct a Natural Resource Damage
Assessment to recover funds to compensate
for injury due to these residual levels of

contamination.

The natural resource damage assessment
process is the responsibility of the natural
resource trustees and does not involve EPA.
The data and information collected in the
Ecological Risk Assessment process which
may be useful to the natural resource
trustees are available. However, elements
which are strictly supportive of the natural
resource damage assessment process will not
be approved as part of the Ecological Risk
Assessment or Remedial Investigation Work
Plan. Any work elements strictly supporting
the Natural Resource Damage Assessment
should be segregated into a separate
document, or at least in an appendix, and
their purpose should be clearly stated.

ENDANGERED SPECIES ACT

The Endangered Species Act is a potential
ARAR (applicable or relevant and
appropriate requirements) for all NPL sites.
The party conducting the Remedial
Investigation should contact all appropriate
state and Federal natural resource trustees,
and their representatives (such as USFWS),
to determine the potential presence of
threatened and endangered species or their
critical habitat. If the trustee agency or
their representative determines a threatened
or endangered species, or their critical
habitat is present or potentially present, a
survey of the appropriate area should be
conducted. The appropriate area may extend
past the "boundaries" of the site (e.g., to
account for the utilization of the site from an
off-site nesting location). The qualifications
of the party conducting the survey should be
presented to the trustee agency or their
representative for approval. The results of
the survey should be presented to the trustee
agency, or their representative, for their
concurrence. This interaction is among the
various components of an informal Section
7 consultation. If it is determined that a
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threatened or endangered species is utilizing
the site, or may utilize it in the future, a
finding concerning the likelihood of effects
due to site-related contaminants or activities
should be presented to the trustee agency, or
their representative.

The informal Section 7 consultation allows
a time period for the trustee, or their
representative, to determine if a formal
Section 7 consultation will be required. A
"may effect" finding in the informal Section
7 consultation will trigger a formal Section
7 consultation. Information contained in the
Ecological Risk Assessment may be used in
reaching the resolution of this issue if the
threatened or endangered species possesses
life history characteristics, susceptibility, or
exposure to the site-related contaminants
making them representative of an
appropriate endpoint for the Ecological Risk
Assessment.

4-3 11/95



Federal Natural Resource Trustees

Department of Commence

Coastal Resource Coordinator
National Oceanic and Atmospheric Administration
c/o USEPA Region 4, 4WD-OHA
345 Courtland Street, NE
Atlanta, GA 30365

Telephone: 404/347-5231
FAX: 404/347-0076

Current Contact - Denise Klimas, Coastal Resource Coordinator
Melissa Waters, Assistant Coastal Resource Coordinator

Department of Interior
Office of Environmental Compliance and Planning

Regional Environmental Officer
United States Department of Interior
Office of Environmental Compliance and Planning
75 Spring Street, SW
Suite 306
Atlanta, GA 30303

Telephone: 331-4524
FAX: 331-1736

Current Contact - Jim I-ee, Regional Environmental Officer
Greg Hogue, Assistant Regional Environmental Officer

United States Fish and Wildlife Service

Contaminant Specialist Coordinator
United States Fish and Wildlife Service
1875 Century Boulevard
Atlanta, GA 30345

Telephone: 404/679-7081
FAX: 404/679-7081

Current Contact - Jerry O'Neal, Contaminant Specialist Coordinator
Richard Dawson, Damage Assessment Coordinator
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Federal Natural Resource Trustees (cont.)

USFWS Field Offices - Contaminant Specialists

Alabama
Contaminant Specialist
United States Fish and Wildlife Service
2001-A Highway 98
P.O. Drawer 1190
Daphne, AL 36526

Telephone: 334/441-5181

Current Contact - Sharon Delchamps

Florida - Panhandle
Contaminant Specialist
United States Fish and Wildlife Service
1612 June Avenue
Panama City, FL 32405-3721

Telephone: 904/769-0552

Current Contact - Mike Brim

Florida
Contaminant Specialist
United States Fish and Wildlife Service
P.O. Box 2676
Vero Beach, FL 32961

Telephone: 407/562-3909

Current Contact - Vacant

Georgia
Contaminant Specialist
United States Fish and Wildlife Service
4270 Norwich Street
Brunswick, GA 31520

Telephone: 912/265-9336

Current Contact - Dr. Greg Masson
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Federal Natural Resource Trustees (cont.)

USFWS Field Offices - Contaminant Specialists

Kentucky, Tennessee, and Northern Alabama
Contaminant Specialist
United States Fish and Wildlife Service
446 Neal Street
Cookeville, TN 38501

Telephone: 615/528-6481

Current Contact - Dr. Alien Robinson

Mississippi
Contaminant Specialist
United States Fish and Wildlife Service
Thomas Building, Room 235
900 Clay Street
Vicksburg, MS 39180

Telephone:601/638-1891

Current Contact - Roy Inman

North Carolina
Contaminant Specialist
United States Fish and Wildlife Service
P.O. Box 33726
551-F Pylon Drive
Raleigh, NC 27636-3726

Telephone: 919/856-4520

Current Contact - Tom Augspurger

South Carolina
Contaminant Specialist
United States Fish and Wildlife Service
P.O. Box 12559
217 Fort Johnson Road
Charleston, SC 29412

Telephone: 803/724-4707

Current Contact: Diane Duncan
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State Trustee Designations to Section 107 of CERCLA
January 30, 1995

Alabama

Trustees:

Mr. James D. Martin, Commissioner
Department of Conservation and Natural Resources
64 N. Union St.
Montgomery, AL 36130

Telephone: 205/242-3486

Mr. Leigh Pegues, Director
Department of Environmental Management
1751 Congressman W.L. Dickinson Dr.
Montgomery, AL 36130

Telephone: 205/271-7700

Dr. Ernest Mancini, State Geologist
Oil and Gas Board
P.O. Drawer O
Tuscalossa, AL 35486

Telephone: 205/349-2852

Florida

Trustee:

Ms. Virginia Wetherell, Secretary
Department of Environmental Protection
Marjorie Stoneman Douglas Building
3900 Commonwealth Blvd., MS 10
Tallahassee, FL 32399-2400

Telephone: 904/488-1554
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State Trustee Designations to Section 107 of CERCLA (cont.)

Georgia

Trustee:

Harold F. Rebels, Director
Environmental Protection Division
Department of Natural Resources
Floyd Tower East, Suite 1154
205 Butler Street
Atlanta, GA 30334

Telephone: 404/656-7802

Kentucky

Trustee:

William C. Eddins, Commissioner
Natural Resources and Environmental Protection Cabinet
Department for Environmental Protection
Frankfort Office Park
ISReilly Road
Frankfort, KY 40601

Telephone: 502/564-3035

Mississippi

Trustee:

Mr. Jimmy Palmer, Executive Director
Department of Environmental Quality
P.O. Box 20305
Jackson, MS 39209

Telephone: 601/961-5000
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State Trustee Designations to Section 107 of CERCLA

North Carolina

Trustee:

Jonathan B. Howes, Secretary
Department of Environment, Health, and Natural Resources
P.O. Box 27687
512 N. Salisbury
Raleigh, NC 27611-7687

Telephone: 513/733-4984

(Note: Richard Whisnant, General Counsel, is contact)

South Carolina

Trustees:

Mr. Ron Kinney, Director
Waste Assessment and Emergency Response
Department of Health and Environmental Control
2600 Bull Street
Columbia, SC 29201

Telephone: 803/896-4000

Mr. J. Keith Lindler, Director
Division of Site Assessment and Remediation
Bureau of Solid and Hazardous Waste
Department of Health and Environmental Control
2600 Bull Street
Columbia, SC 29201

Telephone: 803/896-4000

Ms. Beth Partlow
Office of the Governor
1205 Pendleton St., Suite 333
Columbia, SC 29201

Telephone: 803/734-0543
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State Trustee Designations to Section 107 of CERCLA

South Carolina (cont.)

Mr. Ed Duncan
Marine Resources Center
South Carolina Department of Natural Resources
Post Office Box 12559
Charleston, SC 29422-2559

Telephone: 803/762-5014

Tennessee

Trustee:

Mr. Don Dills, Commissioner
Department of Environment and Conservation
701 Broadway
Nashville, TN 37243-0435

Telephone: 615/742-6747
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